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-@ You navigate along a thin line to keep your team on track. Fortunately, - ‘ 
for C++ developers creating applications: for Windows” 95, Microsoft® has t 
a core set of products designed to ensure they ofoyandialeomanrenyaiar ahead. 

eo Microsoft® Visual C++" development system provides a powerful, 

tightly integrated tool set, tae Wreliat the Microsoft Foundation Class Library: 
70,000 lines of pre-built, pre-tested code to give you a head start. With a ; 


Visual C++ Subscription, three times a year you're updated on the 





latest tools and technologies, including new features for Windows 95 
development. That way, you'll get applications up and running 
quickly, and Windows 95 ready, “" + Microsoft SourceSafe” and 


Microsoft Test keep your team on course. SourceSafe's project 


a 


oriented approach to source code control promotes code reuse. 





elale management of multiple releases for development teams of 
any size. Test is an automated testing tool which evaluates applica- | 
tions throughout the development process. Together, they help “ eo 


find errors and regressions while identifying where the problems 





occurred. .4°™ By joining the Microsoft Developers Network, 
via quarterly CDs, you'll get in-depth technical information, operating sys- 
tems and software development kits. Right there on your desktop. More 
Importantly, you can get a pre-release version of Windows 95 operating 
system and the SDK. “ +» These are just part of our line of products and 
services designed for your development teams. For more information and 
the name of your local reseller, call 1-800-719-5577, Dept. NYY. We'll 
even send you a free CD, the Microsoft Roadmap to Developer's Products 
& Services, describing all our tools and programs. That way, you'll have 


everything you need to continue in the only direction you want to go. 





Micresoft 
WHERE DO YOU WANT TO GO TODAY?” 


© 1995 Microsoft Corporation.All rights reserved. Microsoft, Windows and SourceSafe are registered trademarks and Visual C++ and “Where do you want to go today?” are trademarks of Microsoft Corp. 


TODAY. 








oie 



































[27771] Raphael Needleman 


Take This Job and Lug It 


Portable computers: 
liberator or leash? 
it depends on how 
you use them. Don’t 
forget the off 


switch! 





Every now and then when I find 
myself among new acquaintances, 
somebody will lob me a variation of The Question. And 
they look to me for The Answer. 

Question: What are computers going to be like in the 
future? My close friends know better than to ask me this, 
because The Question is really an entrée to wax philo- 
sophical about all sorts of silly, far-out notions that get 
most technologists rolling their eyes and looking about for 
more grounded conversation. Without a time frame to 
anchor my discussion, you see, when I talk about the 
future I start talking about implanted computers, discus- 
sion databases that the global population has access to (the 
Internet doesn’t yet count), and stuff like that. Out-there 
concepts, spawned from the time frittered away in youth 
reading bad science fiction (unlike, say, Mr. Pournelle’s 
good science fiction). 

Except we’re closer to the future than we might want 
to admit. None of us at BYTE have implanted computers, 
but the way some of us take our portables anywhere, 
they might as well be. Dave Egan, our publisher, has 
been known to take his portable on vacation, although he 
had to hide it in his luggage so his daughter didn’t see it. 
(She hates “that thing” that diverts his attention from 
family.) 

My portable goes with me everywhere, too (well, 
almost everywhere). People ask me how I can do this, and 
if I ever leave my work behind. They’re making a fun- 
damental mistake: The computer is not work. It’s just a 
tool that gives me access to other people. Some of these 
people are the ones I work with, but others are my friends, 
my family, and people I haven’t even met in person. 

Yes, portable technology can act as nothing more than 
a cruel leash back to the office. But fortunately, every 
piece of technology we cover in BYTE has an off switch, 
which we should be liberal in using during moments that 
require our undivided attention to other, nontechnologi- 
cal matters. 

Off switch or no, I’m totally hooked on portable tech- 
nology. I’m never in one place long enough to get com- 
fortable with wired-in devices (desktop computers, corded 
phones, cable television), and furthermore, I like being 
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able to compose my E-mail to friends and acquaintances 
from the relative seclusion of an airline seat (to those of 
you who’ ve gotten E-mail replies from me, I thank you 
for sparing me from the tedium of yet another showing of 
Angels in the Outfield). 

And beyond the connectedness I get from having my 
portable with me everywhere, I get a kick out of portable 
computers because they highlight real engineering 
prowess. I like the innovative IBM 701C (Butterfly) key- 
board. I like the ridiculous three-way door that covers 
the PC Card slots on the new Toshiba Satellite Pro (the 
machine on this month’s cover). I even like the little 
LED bar graph on the Dell Lattitude’s lithium-ion bat- 
teries—a feature I doubt anyone needs, because one bat- 
tery is plenty for most users, and you can’t see the LEDs 
when the battery is installed in the computer. You just 
don’t see this kind of attention to detail on many desktop 
computers, where the engineers have sheet metal to spare 
and where cleverness of packaging is not a major design 
consideration. 

But to be fair, here’s what still nags me about this 
class of technology: Mostly, it’s too bloody expensive. I 
want all computer users to experience the freedom of 
untethered technology, but I don’t recommend portables 
for most individuals because you have to give up too 
many features to take your show on the road. And fur- 
thermore, you don’t have access to quite the same band- 
width of a hard-wired desktop connection from the Motel 
6 in Sedona, Arizona. But that’s an infrastructure prob- 
lem—I’m sure if most hotels had ISDN connections, 
there would be a flood of ISDN PC Cards on the market. 

For those of you who understand the all-consuming 
addiction to mobile technology, you’ ll be happy to see our 
Special Report on Mobile Computing. In addition to cov- 
ering some of the hottest portable products you can buy 
today, we also look at what Windows 95 means to the 
mobile user, and we examine several technologies you 
can’t get for any price, just yet. It all starts on page 97. & 


Jo Gch 


RAPHAEL NEEDLEMAN, EDITOR IN CHIEF 
(rafe @ bix.com) 








NETWORKING 


Local Air Networks 201 


BY REX BALDAZO With roaming-enabled access 
points, good range, and high throughput, WaveLAN- 
based wireless LANs are the ones to beat in North 
America. 


MOBILE COMMUNICATIONS 


Oracle Hits the Road 207 
BY PETER WAYNER Oracle In Motion’s agents take 
over network housekeeping chores, virtually elimi- 
nating the wireless performance penalty. 


DATA STORAGE 


Hands-Off Backup 209 
BY BILL LAWRENCE Bundled with Palindrome’s 
automated backup software for NetWare, HP’s 
SureStore Tape 12000e DAT Autoloader can 
provide weeks of unattended network backup. 


FLOWCHART SOFTWARE 


Better Business Processes 2i1 
BY DAVID ESSEX Scitor links an optimized spread- 
sheet to flowchart objects, and—presto!—an instant 
simulator that most anyone can use. 


CPUS 





Systems ...........cc0eeees 239 to Your Mac Application: 
BY BRUCE FAUST PANe 2. cvcicveuscstcnesseans 243 
BY RICK COOK Digital’s three BY TOM THOM?SON 


Packing silicon wafers tightly 
creates compact new memory 


devices. to desktop and 


workstation sys- 


video, games, 
and 3-D— 
using a new 
set of device- 
driver inter- 
faces. 








COVER IMAGE: LARRY DUNN © 1995 


Designing Alpha-Based 


CPUs bring pow- 
erful possibilities 


BY STANFORD DIEHL 
Windows 95 will eventually unify 
a series of graphics APIs—for 


SPREADSHEETS 


Wanted: A Good OS/2 Spreadsheet 215 
BY DANIEL GASTEIGER In the OS/2 spreadsheet 
duel, upstart Mesa 2 has the advanced GUI features 
that 1-2-3 should have. 


SOL FRONT ENDS 


Software Roundup: Simple SQL ai 
BY CHARLES VOGT SQL front-end teols empower 
nontechnical managers to make informed, time- 
critical decisions by giving them direct access to 
client/server databases. 


V.34 MODEMS 


Lab Report: 
32 V.34 Modems Answer the Call 224 


V.34 represents the best and fastest modem 
technology available today. 

NSTL evaluates 

32 state-of-the-market 

modems for throughput, 


reliability, robustness, 
and compatibility. 


External V.34 Modems—226 
How We Tested—228 


Pick a PC Card—230 


Honorable Mentions—232 





Core Technologies 


PROGRAMMING 


Adding Apple Events 


This month, we write the event 
handlers and the dispatch table. 





: NETWORKS 
tems design. ae 
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SEER ATING 2v eqns Management .............. 245 
, . BY SALVATORE SALAMONE 
Windows 95 Graphics ee 
: Remote monitoring 
Architecture ............... 241 lets managers 


find out what’s 
going on at dis- 
tant locations. 
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Pournelle: 

Privacy and Liberty .......... 249 
BY JERRY POURNELLE Visits to 
AAAS’s annual meeting and 
Washington, D.C., highlight 
Jerry’s month. 


Books and CD-ROMs: 

Word Overload, Information 
Shortage .............cceeeeeee: 45 
BY ANDY REINHARDT, RICH 
FRIEDMAN, AND EDMUND x. 
DEJESUS Four books about the In- 
ternet, CD-ROMs for learning ap- 
plications and computer languages, 
and Nicholas Negroponte’s experi- 
ences, insights, and predictions. 


Commentary: 
ATM = After the Millennium . . 306 


BY TED PRINCE Don’t blindly 
jump on the bandwagon. 


Editorial .................e..0.5 10 
BY RAPHAEL NEEDLEMAN 
Blasts from the Past .......... 41 


Highlights from two decades of 
covering the PC revolution. 


Letters on Intel’s P6, Microsoft’s 
Bob, and personal quandaries. 


Reader Survey...............196 
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Editorial Index by Company 304 
Alphabetical Index to Advertisers 300 
Index to Advertisers by 

Product Category 302 
Inquiry Reply Cards 170A, 300A 
BUYER’S GUIDE 267 
Mail Order 
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Buyer’s Mart 


PROGRAM LISTINGS 


From BIX: Join “listings/frombyte95” 
and select the appropriate subarea (i.e., 
“yun95”’). 

From the UUNET:ftp to ftp.uu.net, log 
on as “anonymous,” and enter your user 
ID as your password. Type 
“cd/published/byte” and type “DIR.” 
Files appear in subdirectories by month. 


From the BYTE BBS at 1200-9600 bps: 
Dial (603) 924-9820 and follow the 
instructions at the prompt. 
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RECORDABLE CD! 







1. H Recordable CD system 
; 7 Double-speed CD- ROM Player 


3. Tape Backup Replacement 


The RCD-1000" is ; virtually 3 drives in | - making it the. 
ultimate storage device for only $1695. : 


With the flexibility of Pinnacle’s RCD-1000, the ied 
are endless. Asa cD Recorder, the RCD-1000 allows yot 
- master your own cD that can be easily transported a 
town ~ or to the end of the world. As a double-sf 
CD-ROM player, it can read virtually thousands of e 
tional, multimedia or audi 
And, with Pinnacle’s own 
Software Utility, you ca 
replace your tape drive 
system that provides a 
reliable solution and fas’ 
RCD Backup Utility dom access to your data 
S19 per disc, or 3 cents per megabyte. Each disc ho 
MB of data, audio and video storage. 









_ The RCD-1000 is perfect for creating and masteé 
multimedia titles, interactive games, or e 
own audio CD of your favorite tunes. You can 
_ ing records, business plans, charts and grapl 
information on CDs for decades - safe and 


The RCD- 1000 system is acrae the 
archive, distribute and create informat 
now affordable - it’s recordable! 


Pinnacle Micro. The Optica 
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TO REACH THE PINNACLE CALL: 800-553-7 Pinn ACLE 


Tel: 714-789-3000 Fa 
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WinBook xP 


Choose the pointing device that works best for you: 


yt ton TRAC, OPTIONAL TOUCHPAD 


wht 19m 





sTIcKk 





STANDARD POINTING? 


TECHNICAL SPECIFICATIONS 


@SL-ENHANCED INTEL 486 DX4-75MHZ OR 486 DX4- 
100MHZ. 


e5.9 LBS. DUAL-SCAN COLOR OR 6.1 LBS. OPTIONAL 
ACTIVE MATRIX COLOR 


DIMENSIONS: 11.3" X 8.5" X 1.7" 


¢4MB, 8MB OR 16MB RAM (EXPANDABLE UP TO 32MB) | 


¢3.5" 1.44MB DISKETTE DRIVE 
e REMOVABLE 260 TO 810 HDD 


e VGA DUAL-SCAN COLOR OR OPTIONAL ACTIVE MATRIX. 
MONOCHROME UNITS ALSO AVAILABLE 


e 10-CELL NIMH BATTERY & AC PACK 
e SUSPEND/RESUME FEATURE 
¢ TWO TYPE II OR ONE TYPE Ill PCMCIA SLOT 


e INTEGRATED DUAL-BUTTON POINTING STICK, OPTION- 
AL DUAL-BUTTON 19MM TRACKBALL OR OPTIONAL 
DUAL-BUTTON TOUCHPAD 


e PARALLEL, SERIAL AND PS/2 PORTS 

¢ 1MB VIDEO MEMORY WITH EXTERNAL VGA PORT 
eLCD FUNCTION INDICATOR PANEL 

e 14.4 SEND/RECEIVE FAX/VOICE/DATA MODEM OPTIONAL 
e INTERNAL AUDIO OPTIONAL 

¢ DOCKING STATION OPTIONAL 








AT °1999, IT’S THE 
ONLY SPEEDING 
TICKET YOU'LL 














ENJOY PAYING. 


eee ree ¢ Intel 486 DX4-100MHz 


¢ 10.3” dual-scan color display 


¢ 4MB RAM/340MB HD 


brow sias ¢ Intel 486 DX4-100MHz 
¢ Active matrix color display 
¢ 16MB RAM/810MB H 
¢ 14.4 Fax Modem 
¢ DOS and Windows 


Comparable savings on all other WinBook XPs—from 


our base models to notebooks for the power user. For 


current pricing and configurations, call 1-800-468-0712. 


EDITORS’ 
CHOICE. 


August 1994, WinBook XP 
DX2/50 4/260 Monochrome 





PC Laptop 
Most Improved Portable 
January 1995, WinBook XP 


April 1995, WinBook XP 
Best Value 486DX4 Notebook 





at WORLD 
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at WORLD 
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May 1995, WinBook XP 
SX33 8/260 Monochrome 





February-April 1995, WinBook XP 
DX4/75 8/125 Dual-scan color 


February-May 1995, WinBook XP 
DX2/50 8/255 Monochrome 








We use only genuine Intel 
microprocessors in our 
quality computer systems. 





Tal psele 


COMPUTER CORPORATION 


a subsidiary of Micro Electronics, Inc. 





Call us today, toll-free 


1-800-468-0712 


Monday-Friday, 8am-9pm EST * Saturday, 9am-4pm 


Use your VISA, Discover Card, MasterCard, personal check or P.O. with credit approval. 
US. sales only. 30-day unconditional money-back guarantee from date of purchase. 


©1995 WinBook Computer Corporation. All rights reserved. WinBook is a registered trademark of Micro Electronics, Inc. The Intel Inside logo is a trademark of the Intel Corporation. All other trademarks and registered trademarks are property of their respective corporations. All prices and specifications are subject to change without notice or obligation. Prices do not include shipping, 
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easier. It’s not only pre-loaded with an 
extensive online help system and 
automated setup software, it now has 
redesigned documentation to help 
you quickly pinpoint information. It’s 
also optimized to run new operating 
systems like Windows 95, which will 
make your future computing easier 
still. Every model supports the Plug- 
and-Play standard that will bring a 
new simplicity to the process of 


adding expansion cards. (If you add 


>ROBABLY SIC 


YISGUISED IT 


a new network interface card, for 
example, ProLinea will sense the 
change and automatically reconfigure 
its software to support it.) 

|Number Nine. You decide exactly how 
expandable you want your ProLinea 
to be. You can select a desktop model 
with three expansion slots and three 
expansion bays or a model with four 
of each. Or you can choose a five- 
slot, five-bay mini-tower model 
that offers maximum expandability 
without taking up too 


much of your space. 


| Number Ten. The new ProLinea PCs 
have been designed so you can get 
inside without any special tools. 
The system board slides out to 
accept extra memory or a processor 
upgrade. The hard drive cage swings 
out so you can swap disks without 
reaching into inaccessible, finger- 
bruising areas. And when you snep 
in a new Compaq hard drive, you 
won't have to configure any enigmatic 


jumpers. When you connect the 


kK OF 
As 12 


cables, the settings have the good 
sense to take care of themselves. 

|Number Eleven. The ProLinea system 
board now incorporates Flash ROM 
technology. That means basic system 
ROM can be updated without major 
PC surgery. If future system updates 


should ever 









| Introducing the latest line of ProLinea computers 


COMPAG 


become necessary, installing them will 
be no more difficult than running a 
software utility and clicking a few 
buttons on the screen. 

|Number Twelve. And what about the 
environment? Using a ProLinea won't 
by itself repair the ozone layer, but it’s 
certainly a step in the right direction. 
For the sake of the atmosphere — and 
everyone who breathes it—our PC 
manufacturing process is completely 


CFC-free. And every model is now 


HEARING 


IMPROVEMENTS. 


Energy Star-compliant, which means 
less wasted energy for the planet and 
less wasted money on your power bill. 

These are the improvements that 
define our approach to value. (We 
think you'll agree, it’s a lot more 
rewarding than cutting corners.) 

In fact, our new ProLinea does an 
excellent job of expressing a core 
belief at Compaq: That is, the 
smartest way to 
build better value 
is to build a better 


computer. 


As with all Compaq PCs, ProLinea is covered by our free 3-year limited warranty. For more information on our full line of Compaq desktop PCs, call us at 1-800-345-1518 or reach us on the Web at www.compagq.com. 
In Canada, we can be reached at 1-800-567-1616. © 1995 Compaq Computer Corporation. All rights reserved. Compaq and ProLinea registered U.S. Patent and Trademark Office. 
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Aeronics’ new 68 Position IDC 0.025 
Pitch Ribbon Cable Terminator will 
give your SCSI bus a boost. 


Why does my bus need a boost? 

Peripheral devices such as hard drives, CD-ROM drives, scanners, 
and printers that are interfaced with your computer have connec- 
tors manufactured by different companies that are connected to 
cable made by who-knows-who. Differences in peripheral cabling 
and connectors create signal impedance mismatches which can 
cause signalling errors, bottlenecks, and data transmission errors. 


Aeronics has the answers. 

Aeronics, the originator of Forced Perfect Termination (FPT), has 
added a new interconnect product to our family of high perfor- 
mance terminators that will drastically improve your SCSI bus 
performance. Aeronics’ new 68 Position 
IDC 0.025 Pitch Ribbon Cable 
Terminator easily clamps onto your 
ribbon cable with a standard tool and 
replaces the low performance passive 
terminators frequently furnished by 
peripheral manufacturers. For those active negation drivers that 
generate higher than normal pull-up voltages that tend to overdrive 
the SCSI bus, Aeronics has developed the ALT-2ANHC. This new 
electrical configuration sinks unusual amounts of current due to 
charged cable capacitance and is available in most of Aeronics’ 
interconnect products. 


How does Aeronics boost my bus? 

Aeronics’ FPT active terminators purposely mismatch impedance 
higher and lower than the impedance of the transmission line, 
“forcing” the SCSI bus to operate as if the impedance between the 
host and peripherals is always matched. Because our terminators 









provide higher noise immunity, results are seen as improved data 
integrity, allowing your system to transfer data farther and faster 
while improving overall SCSI reliability. 


Terminate your SCSI bus performance problems 
once and fer all. 

Aeronics’ advanced terminator technology is available in a broad 
line of connection and electrical configurations that meet or exceed 
ANSI SCSI 1, 2, and 3 standards. Our passive, active, FPT, and 
differential terminators are 100% electrically tested, burned in, 

and delivered on time. With a minimum MTBF of 87,600 hours 
(10 years continuous duty), our quality terminators are backed by a 
limited lifetime warranty. 


Aeronics’ high performance products leave passive and copycat 
terminators in the dust. If you want the same performance that 
high-end OEM SCSI systems have, choose the same terminator 
from Aeronics and give your bus a boost. Call or fax Aeronics 
today for the location of the reseller or distributor nearest you. 


For off-the-shelf delivery, call TCC at 
1-800-TEC CABL (1-800-832-2225). 


ERINILS = 


Turning concepts into reality. 


™ 


12741 Research Blvd. * Suite 500 « Austin, TX 78759 
Tel (512) 258-8040 * Fax (512) 258-8441 
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Exabyte s new 8mm XL 


Accommodating the new eXtended Length 
data-grade 8mm media, the EXB-8505XL 8mm tape drive 
can store 14 gigabytes of compressed data per cartridge. 
That’s nearly two times the capacity of DDS-2 drives. Using 
the EXATAPE™ 160OXL data cartridge with its Recognition 
System assures users of the highest data reliability and 


integrity. And this new high-capacity tape drive can read the 


tapes written on any of the 750,000 8mm tape drives in use 


today. Seamless integration with 
latest-generation 8mm libraries 


protects your 8mm investment. 


Urilve iS the perfect unio 
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inventory Manager 


Highly informative 
business applications 
can also be great- 
looking. 








Developers: 
Bet You Havent Seen 
ADase Like This Before. 





fotek aCaption (+ welf:Caption a& xtring 
fecal n¥here i © as fot 


super: Prevalidate (} 
// ehable o¢ disable the TagBate fleld 
af ofCTaxable: Checked 

ovCTaxkate : Enabie () 


sive 
obCtavBate : Disabled) 


— | It’s easy to create 
rinoka = rat@ves scaptiony | Windows applications 
: : == With browsers and 
editors that design 
and manage the 
process. 





With CA-Visual Objects; developing new applications is a sight to behold. Because for the 
first time, the ease of use of visual programming has been married with the fourth genera- 
tion power of an Xbase language. 

The result f is the only application development tool that gives you full object orientation, 


Mission-Critical GUI support and client/server architectures combined with existing 








Client/Server Xbase technologies and databases. 
Repository-based And the advanced technology of Visual Objects doesn't stop there. 
Native Code Compiler : ; es : ; 
Fully Scalable The object orientation includes inheritance, polymorphism and encap- 
Class Libraries sulation. And the native code compiler boasts an engine that drives 
ooP Visual Objects at a speed that’s as fast as lightning. Plus, the reposi- 
tory-based interactive development environment includes class 
browsers, painters, editors and prebuilt classes. 
For More Information, Call 1-800-225-5224, Dept. 14500. 
Phone soon for a closer look at new CA-Visual Objects. Your mind won't believe what your 
eyes are seeing. 
= |__| 
® 
OMPUTER New CA-Visual Obiecis 
,HSSOCIATES © Computer Associates International, Inc., Islandia, NY 11788-7000. “Light Lib” graphic developed in conjunction with Light Lib” Business for 
fware superior by design. Windows from DFL Software, Inc. All products referenced herein are trademarks of their respective companies. 
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An Idea Without A Customer Goes Nowhere Fast. 


At Advanced Micro Devices, we champion ideas that make a difference 


to our customers. Ideas we transform into microchips that make 


personal computer and communications systems perform better. As a 


result, AMD is Number 1 or 2 in the world in every market where we 


compete—microprocessors, communications circuits, flash memories and 


programmable logic. Which is not to say weve crossed the finish line. 


The truth is, we win when our customers win. That's why our 12000 


people worldwide are racing into the future with a singular vision: 


If it’s a good idea. If it makes a difference. Run with it. 


AMD @ 


Run with it. 


1-800-222-9323 Internet: http://www.amd.com 
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clock speed. The K5 will de- 
but at 100 MHz; a 150-MHz 
version will follow. The 150- 
MHz KS should easily exceed 
200 SPECint92 and compete 
well against Intel’s 133-MHz 
P6 and 180-MHz Pentium. 
AMD says that later in 1996 it 
will unveil the K6, a sixth-gen- 
eration x86 processor that will 
attain 300 SPECint92— per- 
formance comparable to that 
of a 200-MHz P6. 

Recent history is a good 
bellwether of how fast system 
prices will drop due to all these 
manufacturing improvements: 
Pentium systems fell below 
$2000 about twice as fast as 
486 systems did after the 486 
processor was introduced. It’s 
likely that sixth-generation x86 
performance will be affordable 
by 1997. 


CHIPS TO DIE FOR 








| n process. “We' movi 
there will possibly be a mix o : 
micron] parts at first,” says Drew Dutton, ‘AMD’ S stra 
gic marketing manager. “In fact, depending onthe tim- 
ing, we may go entirely with 0.35.” 





POWERPC 


PowerPC Tidal Wave & 


his spring and summer, Apple, IBM, 

and other companies will introduce 
the first Macs based on the PCI (Peripheral 
Component Interconnect) bus, the first 
PowerPC-based ThinkPad, and new Pow- 
erPC systems from IBM. In addition, PC 
manufacturers and peripheral makers will 
announce their entry into the Power Mac 
market. Farther out on the horizon is 
IBM’s OS/2 for PowerPC, which is not 
expected to ship until later this year. 

Apple will reportedly introduce three 
PCI-based Macs, code-named the Tsuna- 
mi, the TNT, and the Nitro. Apple declined 
to comment on the systems, but sources 
say the Tsunami will represent the high 
end of PCI-based systems and will target 
high-end desktop publishing and 3-D 
applications. 

With Apple’s move to PCI, the options 
that users will have for third-party graph- 
ics accelerator boards should increase. Ap- 
ple is reportedly developing its own PCI- 
based graphics accelerator board, but the 
company will be joined by several others, 
including Radius and well-known PC pe- 
ripheral card makers, such as Matrox. 

“Power Mac users will get a more com- 
petitive mix of products to choose from,” 
says Mary Ellen Power, communications 
manager for Matrox (Dorval, Quebec, Can- 
ada). Matrox’s new Millenium board for 
the Mac will offer QuickTime video, 









QuickDraw 3D, and graphics hardware 
acceleration and, like the PC version, will 
use the new Window RAM memory. Pow- 
er says that a 2-MB version of the card 
will cost “under $500.” 

The fact that these companies are en- 
tering the Mac market at the same time as 
the debut of Apple’s PCI Macs is no co- 
incidence. Vendors say they were already 
preparing PCI cards for the PC market, 
and adapting their cards for PCI Macs re- 
quires much fewer resources than rede- 
signing for an entirely different bus, such 
as NuBus. “People are looking at the Mac 
market to make a little more money,” Ma- 
trox’s Power says. “Doing it without PCI 
would have required a total redesign.” 
With PCI, the modifications required to 
bring a card over to the Mac, such as writ- 
ing a new BIOS, are minor, vendors say. 
Other companies, including ATI Tech- 
nologies and Diamond, also plan on in- 
troducing new add-in cards for the Mac. 

Also, sources say that IBM was expect- 
ed to introduce in late May a number of 
high-end PowerPC-based desktops for the 
business market, using a mixture of Pow- 
erPC 601 and 604 chips running at 100 
MHz or higher. Because OS/2 for Power- 
PC is not expected to ship until later this 
year, the systems will ship sometime this 
summer with PowerPC versions of AIX 
and, perhaps, Windows NT. 





ee to a much- -more-compet ive 169 mee byr _ 
grating to IBM’s 0.5-micron process. This will also en- 
able clock speeds of over 133 MHz. 


—T.R.H. 





POWERPC THINKPADS ARE COMING 





But IBM is stymied by the delay of OS/2 
for PowerPC, and it’s not certain when 
Microsoft will release Windows NT 3.51, 
which will support Alpha, Intel, Mips, and, 
now, PowerPC processors. In early April, 
Microsoft told vendors the OS would ship 


in “four to six weeks,” says Mark Lan- 
drum, project manager for the new Power- 
Play line, a series of PowerPC 604—based 
100-MHz systems that IPC (Austin, TX) 
expected to release in May. IPC, which 
had previously sold only PC clones, says 
its new PowerPlay systems will target 
CAD, graphics, as well as other high-end 
applications. 

However, vendors entering the NT 
PowerPC market must contend with a lack 
of native NT applications, which can’t ship 
until NT 3.51 ships. “Windows NT 3.51 is 
on track for Q2 release,” says Megan Bliss, 
lead product manager for Windows NT 
workstations at Microsoft. “I don’t want to 
try to predict beyond that.” 

—Dave Andrews 
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Screen 

When you're talking portables, you want the biggest, clearest 
display possible without adding weight or hiking up the price. 

A good way to judge screens is to divide the screen size of the 
portable by its weight. The Liberty has an incomparable screen size- 
to-weight ratio of 2.44. This 10.4-inch screen also gives you 23 
percent more active viewing area than a 9.4-inch screen and 53 
percent more than an 8.4-inch screen. The Liberty’s 10.4-inch and 
ColorBook’’s 10.3-inch screens also give you the best value available 
in a color display. 


bavieries 

Look for between three and four hours of battery life depending 
on the processor and RAM. Batteries based on nickel metal-hydride 
(NiMH) or lithium ion will give you the best performance. The 
Liberty gives you up to four hours or mere with power management. 
And it also allows for upgrading to a lithium ion battery. 


Software 

The better the included software applications, the more the value 
of your portable PC increases. Pre-installed on all Gateway portables 
is Microsoft Works for Windows 3.0 or MS Office Professional 4.3. 
The OAG® FlightDisk® and World Clock software is also included 
on all Gateway portables. 


se 


scent Againg finerone ant s easy for you to wor with. Gateways 
EZ Point’ integrated pointer is positioned to be comfortable and 
easily accessible. 


Infraredstechnology ar) 

Extras such as the Liberty’s IR technology add even more value to 
your portable PC. With it you can take advantage of wireless file 
transfer — this means transferring files between the Liberty and your 
desktop (or between two Liberty PCs) without cables! 


Service and Warranty 

Don’t get left out in the cold! When you buy from Gateway 
2000, you have dedicated portables teehnical support for the life of 
your system. Each system also has a 30-day money-back guarantee. 


Now, that you have all the facts, go ahead and shop around. Then 
ealltone of our friendly sales representatives about the very cool 
Liberty and ColorBook’ portable PCs from Gateway 2000. 


© 1995 Gateway 2000, Inc. Gateway 2000, black-and-white spot design, “G” logo and “You've got a friend in the 
business” slogan are registered trademarks, and ColorBook’, Liberty, EZ Point, and TelePath are trademarks of Gateway 
2000, Inc. The Intel Inside Logo and Intel are trademarks or registered trademarks of Intel Corporation. All other brands 
and product names are trademarks or registered trademarks of their respective companies. All prices and configurations are 
subject to change without notice or obligation. Prices do not include shipping or applicable sales tax. 


GATES Y 200° aoa re 


~10.4" DSTN Color Display, 24MB 


tS Portable Spi Software _ RAM, 720MB HD, 256K L2 
— MEMS-DOS® 6,22.& WFW3.11  TelePath™ 14.4 XJACK® Fax 
6 Ld Microsoft® Works for _ Extra Battery, Leather Carrying Case, 


~ Windows™ 3.0 or MS Office. Desktop IR Receptor, External Floppy 
Professi onal 4.3*# __ Drive, MS Office Professional 4.3** 


LIBERT Y PROF J) SED es 
MS Office Professio 


Fao Extra } 


d, Excel, PowerPoim® /. 
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“Allin all, this 
IS a must-have 
package for 
anyone serious 
about C++.” 


PC Magazine 


Watcom C/C++ simplifies and accelerates development of 
high-performance, multi-platform 16- and 32-bit applications. 
Watcom C/C++ delivers productivity and performance, 
combining our state-of-the-art compiler technology with an 
integrated development environment (IDE) and comprehensive 
set of tools. 


“target a huge range of 16-bit and 32-bit 
platfe orms.” PC Magazine 

Watcom C/C++ supports development of applications targeting an incredible array of 
16- and 32-bit PC platforms including: Windows NT, Win32s, 32-bit extended DOS (with 
royalty-free DOS extender), OS/2 2.x and Warp, Novell NLM, Windows 3.x, DOS and OS/2 1.x. 


















“The clear cross-platform leader is 


Watcom C/C++ ...”’ PC Magazine 

The extensive multi-platform support is amplified by the cross-platform capabilities of the 

IDE and tools, which enable building applications for a wide range of target environments from 
any of the host systems. Thus, you can standardize on a single host environment and toolset for 

application development across a wide range of target systems. 


“(Watcom C/C++) is also the clear leader in turning out fast, tight 


code for a huge number of platforms.” Pc Magazine 
Watcom C/C++ advances C++ optimizer technology with a superscalar optimization strategy 
which uses “riscification” and instruction scheduling to deliver improved performance on 486 
and Pentium processors. The compiler can create a single, high-performance executable which 
runs on 386, 486 and Pentium processors. 


“Its excellent performance and very reasonable $199 price 


simply add to the luster.” Pc Magazine 
Watcom 


Find it at CompUSA and Egghead or call 1-800-265-4555 
A Powersoft Company 





Watcom International 415 Phillip Street, Waterloo, Ontario, Canada N2L 3X2 Telephone (519) 886-3700 Fax (519) 747-4971Watcom Europe, United Kingdom, Phone: +44 1494 555555 Fax: +44 1494 555595 
Watcom and the Lightning Device are trademarks of Watcom International Corp. Other trademarks are properties of their respective owners. ©Copyright 1995 Watcom International Corp. 
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France: (+33)1.64.62.59.00 


rotection against 
and other trials by fire 


More than 3,000,000 satisfied customers count on APC reliability 


After a raging fire which took 18 trucks to 
subdue, Michael Benolkin, director of the 
Systems Division at Correa Enterprises, 
Inc. didn’t expect much. “While 
rummaging through the ashes, we heard 
something beeping. Our four APC units 
were still in action, while two UPSes from 
another brand were history. We’re still 
using these same APC units at our new 
office location - they still work like a 
charm! We’re impressed with the 
ruggedness, reliability, and product support 
offered by APC.” 


Doug Welch learns his reliability lessons 
well: “While still a Computer Science 
student, I was at home preparing a large 
spreadsheet for a final project when 
Anchorage experienced an all too common 
5+ Richter earthquake. If not for my Back- 
UPS 400 it would have been back to square 
one! I’m now the Network Systems 
Manager at Charter College, in charge of 
three networks. I learned my UPS lesson 
well back in my student days. I’ve never 
been disappointed with APC and the 
product has had quite a work out.” 





Germany: (+49)89 958 23-5 


hat goes above and beyond the call of du 


Brian Krause, Network Manager for 
Goodyear Airship Operations, knows how 
critical APC protection can be.” The night 
of the All-star game a tornado came 
through our blimp hanger and took out our 
roof. Our airships demand absolute 
communication so I protect our local and 
remote servers with the most reliable 
protection I can find: APC. APC’s 
PowerChute software shut our server down 
in an orderly way... closed out all files nice 
and neatly. When we reconnected, 
everything came back up perfectly, without 


a hitch.” 


Faced with a water main break, Mark 
Conley, Regional Manager of Novell’s 
remote sales office in Detroit was amazed 
at APC’s reliability. “The APC unit was 
sitting in an inch and a half of water, 
working just fine, as though nothing was 
unusual and we lost no data to this 
disaster. We’ve used APC here now for at 
least four years - more than a dozen units 
are all around the office, and we’re well 
satisfied, so we were even more impressed 
to learn that the units are amphibious!” 





That’s why you need instantaneous 
battery backup power from an APC 
Uninterruptible Power Supply to prevent 
keyboard lockups, data loss, and crashes. 
With an APC UPS, you get six times the 
protection of a high-end surge protector 
for little more than twice the price. And 
$119 is much less expensive than false 
piece of mind. APC UPSs carry up to a 
$25,000 lifetime guarantee against surge 
damage to your properly connected equip- 
ment, and are available to suit any 
application, from network servers and 


PCs, to fax and satellite systems. 


PROTECT YOURSELF OR 
KICK YOURSELF... 


It’s been said that there are two types 
of computer users: those who have lost 
data, and those who are about to. Prevent 
the single largest cause of computer 
problems and join a fast-growing third 


category: those who protect their PC’s 


UK: (+44) 1 753 511 022 Ireland: (+35)391 702000 
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Latin America: (+1)401.789.5735 


with the most reliable protection they can 
buy: APC UPSes. So ask for APC at your 
favorite reseller. At just $119 an APC UPS is 
serious protection no serious computer user 


should be without. 


APC has won more awards for reliability 
than all other UPS vendors combined... 
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AMERICAN POWER CONVERSION 


Call 800-800-4APC 


please reference Dept. A2 


Tel: (401)789-5735 
Fax: (401)788-2797 
Compuserve: GO APCSUPPORT 
Internet: apctech@apcc.com 


Japan: (+83)5295 1988 











20,000 of the best high- 
resolution photographs 









chosen from the 
millions 
submitted 
to Corel! 
Royalty free for use 
in everything from 
advertisements to 
presentations! 


ALSO AVAILABLE FROM COREL: 
(SATTERY | 


Over 10,000 
professionally-designed 
clipart images on CD-ROM. 
Available in Windows or 
Macintosh versions. 











on CD-ROM! 





Hundreds of individual titles available. 
The world’s largest collection of royalty free 
stock photography images. 


Homes me 


[fc om uTtn Gi 


1-800-CD-TIGER a 
1-800-238-4437 


Please mention code BSZ 
*$US plus applicable taxes. 





Selected from the Corel 
Professional Photos collection cD 





100 stunning photographic images on CD-ROM. 





J ' 
y ul 
Minas 


CD-ROMs 


20,000 Photographs 





(Also sold separately) 





SORE 


4 


ay 7, 





PROFESSIONAL PHOTOGRAPHERS! 
If you are a professional photographer interested in 
having your photographs published in the world’s 
leading photo CD-ROM collection, please call Corel 
Corporation at: 


1-613-728-0826 ext. 85080 


COREL 


Call now for faxed literature! 
1-613-728-0826 ext. 3080 
Document #1039 
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ROMs 
2,500 Photos 





Corel Visual Database - Search for HIGH RESOLUTION - 5 resolutions from 128 


specific images from the 20,000 X 192 up to 2048 X 3072. 

photographs available using Each image is approximately 

descriptive keywords. 18 megs (uncompressed). 

Full Color Reference Manual - COLOR FUNCTIONALITY - Grayscale, 

Displays all 20,000 photographs. 16 colors, 256 colors or RGB (24 bit). 
EXPORT FILTERS - Windows: TIF, BMP, EPS, 

Corel Photo CD Lab PCX or GIF. Macintosh: TIFF or PICT. 

Corel Mosaic Visual File Manager COMPATIBILITY - Can be read by any 

Corel Artview Screen Saver CD-ROM player (XA support not needed). 

Corel CD Audio All photographs are in the Kodak 

Windows Wallpaper & Flipper Photo CD format. 
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Bell & Howell Copiscan II™ Document Scanners 








Cutting-edge 
technology has no 
room for warm 
fuzzy characters. 


Soft, fuzzy type is great on kid’s pajamas and schmaltzy greeting cards. 


Unfortunately, it also shows up on bills of lading, insurance forms, and legal 







ist characters into cold, hard letterforms. And 
that can actually make scanned documents more readable than the originals. 
It also makes sure operators don’t spend all day scanning documents over an 


over. We have a brochure that tells you the whole story. For a free copy, call 


BELL HOWELL 


The Document Management People 


1-800-SCAN-494. 
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Recently, IBM was awarded best-rated UNIX system by a noted consultant, D.H. Brown. 

Now were as proud as anyone to be ranked No.1, but we can't help but notice that 
other companies are being ranked No. 1, too. And proudly telling the world. 

Which raises a pesky question: If everybody can be ranked No. 1, 
what should you look for in a UNIX partner? 

Good point. 

We suggest you look at a number of things. ‘The operating system. 





Range of applications. \| 
And perhaps, above all, the ability to run your company using the Over 10,000 
different computers and platforms you already have in place. ee Jr bil ra 
Something that, you may have guessed, we're no strangers to at 
IBM. In fact, at the last Enterprise Management Summit, IBM surpassed all other vendors in 
\ \ / systems and network management. On top of that, our RISC System/ 6000° 


Nv t~ Zand its UNIX operating system, AIX, connect to all hardware systems, 





— | — including HP,” Sun; DEC” and PC LANs, so you'll be able to keep working 
— ‘=~ with your existing business computers. 


What’s more, RS/6000 - products extend from notebooks to 
RS/6000 is a : ; 
leader in UNIX. ‘high-performance parallel computers, so your investment 1s % 
Aree protected as your business needs grow. As for software, with 
over 10,000 commercial and technical applications, your network can run 
everything from engineering to accounting to databases such as DB2/ 6000, 


CA-INGRES? INFORMIX, ORACLE; PROGRESS” and SYBASE? 
Not surprisingly, when Kodak Japan needed a UNIX system that could 





deliver faster same-day service and would scale from their smallest warehouse Febery 
to the largest, they went with RS/6000. flying on time. 
And when United Airlines system aircraft maintenance controllers needed to access 
critical information instantly and communicate it to a fleet of 550 airplanes, they chose 
RS/6000 to keep them connected. 
The UNIX platform is a very powerful tool. And with our proven RS/6000 system 
running on AIX, there are hundreds of ways it can help your business stay competitive. 


We'll be glad to show you how. Call us at 1 800 IBM-3333, ext. FAIOL Or, if youre on 
the Net, visit our Home Page at http://www.ibm.com. And see for yourself how we stack up. 


10/94 D.H. Brown Report “UNIX Matures” — IBM AIX 41. International Data Corporation (IDC) ranks IBM as a leader in 1994 Worldwide UNIX Midrange Systems Revenue. IBM, AIX and RISC System/6000 
are registered trademarks and DB2/6000, PowerPC and RS/6000 are trademarks of International Business Machines Corporation. UNIX is a registered trademark in the U.S. and other countries, 
licensed exclusively through X/Open Company Limited. All other company and/or product names are trademarks or registered trademarks of their respective companies. ©1995 IBM Corporation. 
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At 2:05, His Free Trial Disk Arrived. 


.<merica 
Inline: 


’s Easy. 
’?s Fun. 


nd It’s 


tails On Back) 


Py 2:20, Fle 


For 10 Hours 


y 


2 





as Cruising the Internet! 


Id Like Io Get My Hands On 
Copy Of America Online! 


Please rush my free start-up kit, free software and trial membership to: 


NAME 
ADDRESS 
CITY 


STATE 


Select Disk Type and Size: 
LS. 
J Macintosh 


Do youownaCD ROM? = Yes I No 


*To use America Online for Windows, you must have a 386 PC or higher, 4MB of RAM, a VGA (256 color support recommended) 
monitor, a mouse, a modem, and a working copy of Windows 3.1. 
Use of America Online requires a major credit card or checking account. Limit one free trial per household. America Online 
a registered service mark of America Online, Inc. Other names are service marks or trademarks of their respective owners. 
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Blasts from the Past 


DENNIS BARKER 


me 
oD 
Years Ago 
in BYTE 


Like Godzilla appearing on the 
edge of town, Windows 3.0 fi- 
nally arrived. But people didn’t 
run away. They ran out to buy it. 
Jon Udell, who’d worked with 
beta versions for months, rightly 
wrote that version 3.0 would 
change the face of DOS com- 
puting: “After years of twists 
and turns, Microsoft has finally 
nailed this product.” His fore- 
cast: “The Windows momen- 
tum that has been building is 
about to become a tidal wave.” 





first CAD program. 


“Who Needs 0S/2?” That’s 
what we asked on our cover, 
but that wasn’t really the issue. 
OS/2, which Microsoft still 
sold at that time, had things 
Windows didn’t, such as a 
multithreaded architecture and 
a 32-bit progamming model. 
And it lacked something: a 
foundation built on “creaky old 
DOS.” Power users, we said, 
“will find the move from Win- 
dows to OS/2 a natural.” 


Sun lowered the price/perfor- 
mance curve with its SparcSta- 
tion SLC, a diskless worksta- 





tion priced below 
$5000 (12 MIPS, 
8 MB of RAM, & 
Ethernet, anda 17- | 
inch monitor). | 
“Quite a bargain © 
for an office running a network 
of SparcStations.” 





State of the Art scouted out 
coming networking technolo- 
gies: wireless LANs, fiber op- 
tics, ATM (asynchronous trans- 
fer mode), and zapping data 
over AM and FM radio. 





Trendsetting board of the 
month: VideoLogic’s DVA- 
4000. By converting analog sig- 
nals from a TV, VCR, or laser- 
disc player, the board let you 
play live video in a window on 
your VGA screen. We pre- 
tended stockbrokers would use 
it to snag Dow quotes or watch 
financial news shows. 


1) 


Years Ago 
in BYTE 


Programming techniques. Hun- 
dreds of pages on languages, 
libraries, debugging tech- 
niques, subroutines, data-flow 
diagrams, and tricks for the 
6502 programmer. 


GEM ’85 Our West Coast editor 
John Markoff reported on Dig- 
ital Research’s GEM (Graphics 








Environment Manager) af- 
ter attending a seminar for 
OEMs and programmers 
thinking of converting to 
the new GUI. It appeared 
GEM’s biggest competitor 
was the Mac OS. GUIs that 
were in the works for IBM- 
type machines—Desq, Visi 
On, and something called Win- 
dows—seemed to be jinxed. 


ComponentWare ’85 “‘Software- 
ICs” proposed a plan for 
building reusable soft- 
ware components. 
“The notion of ob- 
jects that communi- 
cate by messages 


is... fundamental to Software- 
ICs.” 


The Mindset 
was a PC clone 
that did some 
graphics chores 
in hardware, 
and it was swift 
at running Time 
Arts’ Lumena paint program. 
One model had genlock cir- 
cuitry, so it could interact with 
video cameras and recorders 
(shades of the Amiga). 


CyberBYTE We officially an- 
nounced the BYTE Informa- 
tion Exchange, becoming the 
first magazine to extend into 
what is now called cyberspace. 
BIX featured on-line confer- 
ences, E-mail, BYTE articles, 
and the massive collective 
knowledge of BYTE readers. 











cl 
Years Ago 
in BYTE 





On the cover, Robert Tinney 
“created a visual fantasy on a 
communications theme. Imag- 
ine a network of personal com- 
puters where each person’s 
computer is a node.” Editor 
Carl Helmers noted that this 
“fantasy” network already ex- 
isted: the phone system com- 
bined with modem equipment. 


Intercomputer communications 
was the focus of the issue. 
Helmers proposed “The Grass 
Roots Electronic Post 
Office’—basically a 
global E-mail system. 
“Thus any two people 
who have a personal 
computer and a Bell 
103—compatible modem 
can send electronic messages 
back and forth.” 


And Flipper scores the winning 
touchdown. An article about 
Al-based personalized news 
services told this story: A Stan- 
ford researcher 

put in his profile 
that he would like 
to see any stories : 
about dolphins. Sure enough, . 
his report included football ' 
scores—of the Miami Dol- 
phins. 
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The Canon Cartridge. In laser beam printers, personal copiers and plain 
paper fax machines, it’s the heart of the desktop publishing revolution that's 
transformed homes and offices around the globe. 

The key components of the imaging mechanism are combined with the 
toner in an all-in-one cartridge so simple to replace that anyone can do it. 
Replacing the cartridge ensures the highest output quality. It also makes your 
equipment virtually maintenance free. It’s clean as well as simple, too; so 

there's no need to 


Please return YOUL sims 
spent Canon cartridges. 


For output quality and operating convenience, no other system 
comes close. And here's the point we'd like to emphasize — when the 
cartridge is returned to Canon, the environment is benefited because landfill 
waste is reduced. 

When returned to Canon, cartridges are carefully disassembled. 
Reusable parts are painstakingly screened and cleaned. Over 95 % by weight 
of collected cartridges’ parts and materials are used in making cartridges 
or other products. The result: It’s good for you. 
It’s also good for the earth. Return your Canon 
cartridges when they are of no further use. Please. 


As part of our Clean Earth Campaign in the United States, Canon makes donations to 
charitable organizations dedicated to environmental issues. Used cartridges are returned 
under the Clean Earth Campaign via the United Parcel Service (UPS) or Mail Boxes Etc. 

Shipping costs are paid by Canon, so there’s no charge to our customers. Easy shippinz 
instructions can be found in the cartridge box. 











For your home or office, choose any of the wide range of products that use Canon cartridges. 





Laser Beam Printer LBP-1260 Personal Copier PC320 Electronic Filing System Canofile 510 Fax Laser Class 5000 


Canon 
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Word Overload, 


Information Shortage 


ANDY REINHARDT 





Gr last year’s wave of best- 
selling books about the Internet, 


it’s not surprising that publishers are 
cranking out even more titles concern- 
ing the information superhighway. The 
four books reviewed here offer vary- 
ing degrees of insight about this most 
nebulous of topics. Unfortunately, 
they don’t provide deep 
technical information 
on gnarly sub- 
jects, such as 
how video 
servers will ac- 
commodate 50,000 
concurrent requests 
for the latest Spielberg 
movie or whether transac- 

tion systems will be able to handle 20 
million Super Bowl viewers pressing 
“Buy” on their TV remotes simulta- 
neously. Three of the titles are general- 
interest books. The fourth, Realizing 
the Information Future, is more of a 
policy paper. 

Of the three general-interest books, 
Inside the Information Superhighway 
Revolution by Nicholas Baran is the 
most informative and best written. In 
lively, readable prose, Baran provides 
a good overview of the whole topic, 
including key players, hardware and 
software, networking, and content. He 
also tackles some larger questions, such 
as privacy, cost, and equality of access. 
Baran does a good job of explaining in 
lay terms such concepts as analog and 
digital, bandwidth, and video-on-de- 
mand, and he goes deeper into the tech- 
nology of the information superhigh- 
















way than do his counterparts. But even 
So, expert readers will find the book 
fairly nontechnical. 

For some reason, Inside the Infor- 
mation Superhighway Revolution does 
not say exactly what the information 
superhighway is, and it would benefit 

from additional graphics to il- 
lustrate the layout and ar- 
chitecture of various 
proposals. I wasn’t 
crazy about the 

slightly hokey 
forward, which 
appeared to have 
been tacked on by 
Baran’s editor to illus- 
trate whiz-bang futuristic 
applications. And I found slightly disin- 
genuous Baran’s frequent references 
to “hype” and “buzzwords” about the 
information superhighway in a book 
largely uncritical of its subject. But 
overall, Baran’s book is thoroughly re- 
searched and smoothly written. 

At the other end of the spectrum is 
Detour: The Truth About the Informa- 
tion Superhighway by Michael Sulli- 
van-Trainor, a senior editor for Com- 
puterworld. Though he is enthused 
about the subject and has done some 
research, the writing is unfocused and 
meandering. Detour is full of informa- 
tion, but it careens from one topic to 
another and often repeats itself. 

Detour’s biggest problem may be its 
title and cover, which misrepresent and 
overpromise. The title implies that the 
book is a hard-hitting debunking of in- 
fobahn hype, which it is not, and the 


Books & CD-ROMs 








SELF-PACED TRAINING 





WORDPERFECT 6.0 FOR WINDOWS 

ClassAct Multimedia, 1121 South Orem Blvd., Orem, UT 
84058, (800) 235-3276 or (801) 221-9400, 

$149.95 per title 





i= owever computer-savvy you may be, 
it’s always a daunting task to learn the 


ins and outs of a major new application or 
computer language. Every scripting language 
is different. You have to invest a lot of time 
and effort to realize the rewards of knowing a 
powerful new spreadsheet macro language. 
Even becoming familiar with those ever- 
increasing toolbar icons can be a royal pain. 

But when your company decides to stan- 
dardize on a new word processor or database, 
you need a relatively painless way to get up to 
speed quickly. ClassAct Multimedia is pro- 
ducing some well-thought-out training CD- 
ROMs for major applications, OSes, and com- 
puter languages. The material is organized in 
outline form. Thus, a computer neophyte will 
be gradually brought up to speed at his or her 
own pace, and an experienced businessper- 
son can quickly find out how to add, say, 
shaded, snaking columns to a company 
newsletter using the latest version of Word- 
Perfect. 

Not only is the ClassAct material well or- 
ganized and accessible, it reinforces what you 
are trying to learn in helpful ways. For ex- 
ample, a pleasant-sounding instructor talks 
you through the lesson as the program re- 
quires you to perform the necessary key- 
strokes and mouse-clicks to accomplish the 
tasks at hand. You work directly with the in- 
terface of the application you are trying to 
learn, though the actual application is not re- 
quired for the training. Quizzes test how much 
information you’ ve retained. 

ClassAct CD-ROMs are licensed on a con- 
current usage basis and are networkable. 
There are training CD-ROMs for most of the 
best-selling applications, including Microsoft 
Office 4.2, Novell PerfectOffice 3.0, and Lo- 
tus SmartSuite. Also available are Microsoft 
C++, Visual Basic 4.0, Lotus Notes 3.2 de- 
velopment and administration, and Novell 
NetWare 4.1. The company promises a ver- 
sion for Windows 95 as soon as Microsoft 
releases it. 

—Rich Friedman 
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You be the judge. Try 
Reflection® X free for 30 days, and 
you'll see why it’s ‘simply better.’ 

You'll discover complete PC-to- 
UNIX connectivity. Reflection X 
is the first 32-bit PC X server to 
include advanced TCP/IP for 
Windows, award-winning VT320 
emulation, and sophisticated applica- 
tions like FTP client and server and 


LPR/LPD. All from a single vendor. 





























You'll find Reflection X is easier 
to use, too, because it takes full 
advantage of Microsoft® Windows”. 
We've added features like drag-and- 
drop FTP and configurable panning. 


Plus, our intelligent client startup 
lets you launch X clients automati- 
cally—right out of the box! 
Reflection X delivers top 
performance, reliability, and orfers 
outstanding technical support. 





So call today for your free 30-day 
evaluation. Because when it comes to 
‘simply better,’ you know best. 


For your free 30-day evaluation 
of Reflection X, call 


800.926.3896 


In Europe, call +31.70.375.11.00 
Outside Europe, call 206.217.7100 


“Reflection 


Making PC Connections Count 


Walker Richer & Quinn, Inc.: 1500 Dexter Avenue North, Seattle, Washington 98109 USA / FAX: 206.217.0293 & WRQ Europe: Buitenhof 47, 2513 AH Den Haag, The Netherlands / FAX: +31.70.356.12.44 
WRQ Software GmbH: Wilhelm-Marx Haus, Heinrich-Heine Allee 53, 40213 Diisseldorf, Germany / FAX +49.211.8307.360 & WRQ Software S.A.: Le Déme, BP. 10910, 1. Rue de la Haye, 95731 Roissy CDG Cedex, France / FAX: +31.1.49.192216 


WRQ and Reflection are registered trademarks of Walker Richer & Quinn, Inc. All other trademarks are the property of their respective holders. 





Or a Globalyst PC&C? 


With an AT&T Globalyst, people are free to work together: 
Any time. Any place. Any way they want. 






(That’s what Personal Computing and 





Communications—PC&C-is all about.) il 


q Ht 






AI&T Globalyst features at no extra cost: AT&T Virtual Workplace™ features: hardware, 


| software, communications and 24- 
L) MessageFlash"/MailFlash™: send key hour support for mobile users. 


~~ messages, e-mails to alphanumeric pagers. Q Call 1 800 447-1124 ext. 1074 


— QO AT&T Vistium™ Share Software: work with for more info, or e-mail us on the 
— others on the same file at the same time. Internet: pcc.infoe@daytonoh.attgis.com 


Intel Pentium™ or 486 © Clock speeds from 50MHz-100MHz 
4 PCMCTA Slots ¢ 4MB-192MB Memory ¢ 540MB-2GB Hard Disk 


ATal 


Global Information 


ringing computing and communications together | ae S O | U tl OnS 
to help you get, move and use information. 
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Sales personnel can choose any communications package for 
general use, but to connect to the data warehouse, they use Wall 
Data’s Rumba terminal-emulation software. A Centrum com- 
munications server acts as a gateway between the notebook and 
the mainframe holding the data. Sales-team members have un- 
limited access to all the product, market-research, and competi- 
tive analysis data relevant to their territory. They cannot, however, 
use the connection to get data on their coworkers’ accounts. Con- 
tact among the staff is maintained via Microsoft Mail and voice 
mail. 

Productivity was not the only concern. Maintaining the legacy 
systems was becoming expensive. Also, the end of a lease agree- 
ment prompted Xerox’s New England branch to adopt the virtu- 
al-office plan earlier than expected. The age of the company’s old 
digs meant that rewiring for a new network would be expensive. 

Pittman expects Xerox to accrue $250 million annually from 
the project. About $30 million to $50 million of that will come 
from cutting leased office space by 30 percent. Most of the 65 dis- 
trict offices were downsized, and about half of the 50 area sales 
offices were closed. In addition, Xerox saves money by pro- 
cessing customer invoices more efficiently, and fewer people 
are needed to maintain databases and mainframes. Some people 
were reassigned, and some were part of a layoff, although Xerox 
declines to provide specific numbers. On top of that, Pittman 
foresees a 20 percent gain in sales productivity. When you con- 
sider those numbers, the project’s estimated $100 million price tag 
to implement the client/server network, renovate facilities, and 
train the staff looks like a bargain. 


Before and After 

Over 10 years ago, Xerox was one of the first companies to adopt 
LAN technology companywide, but this proved to be a disad- 
vantage for the virtual-office plan. The existing corporate network 
could not support the mobile sales force. That network is based 
on Xerox Star network software and runs Global View terminal- 
emulation software with Xerox Model 6085 terminals and a 
mainframe. 

Although the proprietary network was ahead of its time, es- 
pecially in its ability to transmit graphics images, it was slow 
and incompatible with the current industry standards. “We were 
highly arrogant about [our] technology and tried to protect it,” says 
Lewis. Protecting that system kept Xerox blind to technology 
that its competitors and customers were using. 

All the details of the client/server network that will replace 
the old network have not been worked out at this writing. It will 
be based on Novell NetWare 4.1 running an Oracle database en- 
gine. The servers will be Sun SolarStation 2000s, and the clients 
will be mostly Windows PCs and portables with a few Macs. 

In Waltham, each virtual-office worker has a Compaq Elite 
440C notebook. This system has a passive-matrix color display, 
a 340-MB hard drive, a Megahertz 14.4-Kbps PCMCIA modem, 
and a Thomas-Conrad PCMCIA Ethernet adapter. Software in- 
cludes Microsoft Office, a communications package, a set of 
Xerox forms, and several megabytes of database files. 

The Compaq notebook was not Xerox’s first choice. The com- 
pany planned to use the IBM ThinkPad 750. Pilot programs 
showed that the ThinkPad was “the first laptop with more than a 
six-month life span,” says Mike Radigan, program manager for 
Xerox’s U.S. customer operations division. However, lack of 
availability forced Xerox to look elsewhere. 
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Still, the Elite 440C has a number of features that appeal to mo- 
bile workers. Its power supply is internal—there is no “brick” to 
carry around. The processor, screen, and hard drive are user- 
upgradable. This improves the system’s life span and makes ser- 
vice easier. This is important because Xerox does its own service 
on the units to reduce 
costs and minimize down- 
time. Compeq provided 
service training and has 
authorized Xerox to order 
parts directly. It also keeps 
a reference model loaded 
with the same applications 
that Xerox uses if Xerox 
calls with a problem it 
cannot solve itself. 


Making It Work 

The Xerox experience 
provides three key lessons 
for companies thinking 
about implementing the 
virtual-office concept. © 
First, do testing to be sure | 
you have adequate equip- 
ment and an information | 
infrastructure, and iden- | 
tify potential glitches. Sec- 
ond, give the people in- 
volved the training and © 
resources they need. Fi- 
nally, redesign your facil- 
ities to maximize their ef- — 
ficiency. 

Xerox’s pilot programs — 
quickly brought issues to © 
light that might have 
meant disaster on an ac- 
tual rollout. Many of the 
notebooks from vendors 
other than Compaq and 
IBM proved to be unreli- 
able. When the tests be- | 
gan, Xerox was also wor- 
ried about notebook 
performance and hard 
drive capacities. The tests 
told the company just how 
close existing models 
came to its requirements. | 

The speed of the re- © , | 
mote connection was another big concern. It was clear that ISDN 
availability was too variable and too expensive. Radigan esti- 
mated that, for a test in Phoenix, providing ISDN for each par- 
ticipant would cost roughly the same as the notebook. With about 
4000 potential virtual-office workers in the company, Xerox de- 
cided that fast modem connections over POTS (plain old tele- 
phone system) lines would have to do. However, the company 
continues to evaluate ISDN and other alternatives, such as 28.8- 
Kbps modems. 





continued 
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VIRTUAL OFFICE, TANGIBLE BENEFITS 








Less than 50% of all software is paid for! That’s right, over half 
of the software used in the world is an illegal copy. Piracy costs 
developers billions in lost sales each year. Protect your software. 


You only need Ome 
reason to protect with Sentinel: 


It's the worldwide standard in software protection. 


More developers rely on Sentinel®, from Rainbow, 
than any other software protection in the world. 


And for good reason. Only Sentinel performs 
where it matters most: giving you the best in 
quality, reliability and support - with the 
most advanced technology available. 





So whether you're protecting a DOS, OS/2, 
Windows, Windows NT, Macintosh, UNIX, XENIX, u.... 02 Co 
Rom application - protect with Sentinel. Protect with confidence. 





Call Rainbow for a Sentinel Developer’s Kit and a FREE copy 
of “The Sentinel Guide to Securing Software.” 


1-800-852-8569 


ISO 9002 
Certified 
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Software Protection : 








Rainbow Technologies, Inc. World Headquarters: 9292 Jeronimo Road, Irvine, CA 92718 M@ Tel: 714/454-2100 M@ Fax: 714/454-8557 
LATIN AMERICA / ASIA 714/454-2100 @ U.K. (44) 1932 570066 m= FRANCE (33) 1 41 43 29 00 =» GERMANY (49) 89 32 17 980 


©1995 Rainbow Technologies, Inc. Sentinel is a registered trademark of Rainbow Technologies. All other product names are trademarks of their respective owners. 





TEGCHHSELOEEIE S 
ARGENTINA: Agri-Aid, S.A. 54 1 8030536 — CHINA (Northern): CS&S 86 1 8316524 ITALY: Siosistemi 39 30 24 21074 MOROCCO: Futur & Soft 212 2 40 03 97 SWITZERLAND: IBV AG 41 1741 2140 
AUSTRALIA: LOADPLAN 61 3 690 0455 COLOMBIA: Construdata 57 1610 8549 JAPAN: Giken Shoji Co., Ltd. 8152 972 6544 NETHERLANDS: Introcom 31 74 430 105 — SWITZERLAND: Safe Compaid S.A. 41 2421 5386 
BELGIUM/LUXEMBURG: £25 32 92 211117 CZECH REPUBLIC: ASKON Int'l 42 2 3103 652 JORDAN: CDG Engineering 96 26 863 861 — PHILIPPINES MANNASOFT TECH 63 2 813 4162 | TAIWAN:Evershine Tech. 886 2 5935201 
BRAZIL: MIPS Sistemas Ltda. 55 11574 8686 | GREECE: Byte Computer S.A. 301 924 1728 KOREA: Genesis Technologies 82 2578 3528 POLAND: HITEX 48 22 41 97 51 THAILAND: BCS Int'l 66 2 319 4451 
BULGARIA: KSIMETRO 35 9279 1478 — HONG KONG: Computers & Peripherals 852 25150018 LEBANON: National Group Consultants 961 1 494317 PORTUGAL: COMELTA 351 19416507 TUNISIA: ASCI 216 1 781 751 

CHILE: ChileSoft Ltda. 56 2 2327617 HUNGARY: Polyware Kft 36 76 481 236 — MALAYSIA: Eastern Sys. Design (M) Sdn Bho 60 3 2411188 | SCANDINAVIA: Perico A/S 47 2249 1500 TURKEY: BIMEKS, Ltd. 90 216 348 3508 
CHINA (Eastern): Shanghai Pudong Software IRAN: Gam Electronics 982 122 22374 MEXICO: Impex Comp., S.A. de C. V. 91 800 66 466 ~ SINGAPORE: Systems Design PTE LTD 65 747 2266 + VENEZUELA: HRT-M Osers 58 2 261 4282 
Park Development Company 86 21 4371500 _ ITALY: BFI IBEXSA SPA 39 23 31 00535 MIDDLE EAST: Hoche Int'l 44 81 459 8822. SPAIN: MECCO 34 3 422 7700 
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Your workgroups get the HP LaserJet 4V 
network printer. And you get $250 off. 


What a steal! 





Under *2,200° 


The HP LaserJet 4V with HP JetDirect 
card, after rebate. The HP LaserJet 4MV 
is under $2,800 after rebate. 


*Average U.S. retail price. Actual price may vary. Price is based on HP LaserJet 4V when purchased with an Ethernet (10Base-T) JetDirect card (J2550A). JetDirect card prices vary. Offer good through 7/31/95. For further assistance, call 1-800-353-2215. ©1995 Hewlett-Packard Company PE12553 


For a limited time, HP will take 


$250 off the price of either the 
HP LaserJet 4V with a qualifying 
HP JetDirect card or the LaserJet 
4MV. But savings aside, you just 


wont find a better solution for 

the needs of a busy workgroup. 
First of all, these mid-volume 

network printers are fast. They 
clock in at 16 ppm, fueled by a 
33.3-MHz RISC-based processor. 
Each one accepts a wide variety 


of paper sizes. And, because they 


feature HP JetAdmin printer 


management software, printing 
will be noticeably smoother for 
everyone involved. For more 
information about the printers 
and the rebate, see your nearest 
authorized HP dealer. 


HP Network Printers 
Just what you had in mind. 


(A eackara 





The difference between 


running a network and having 


a network run you. 


Ask people who manage networks what they want in a PC server 
and everybody says the same thing: “Something to make life easier.” 
So here they are —the new line of IBM PC Servers. 

Along with the IBM PC Server 300 for small LANs and the 500 
for enterprise networks, we introduce the IBM PC Server 320 with 
increased flexibility for expanding networks, and the 720, a superserver 
with highly advanced and easy-to-upgrade 1- to 6-way SMP. 

So how do they make managing your network more manageable? 
First, with our new PC Server Start-Up support'—a part of 
Help Ware®— you can call us for free for the first 90 days and we'll 


handle any IBM and non-IBM installation or configuration problems. 


There’s Server Guide, our CD-ROM software that streamlines setup 
and automatically fine-tunes for optimum performance. And finally, 
DMI-compliant NetFinity,” our industry-leading software that manages 
both your PC server and PCs.’ 

That’s making life easier. For complete details, call 1 800 IBM-4FAX 
(enter #8361777). Or visit your IBM Authorized Business Partner. 


There is a difference” 





300 320 500 720 


IBM PC Server 300: 

Intel® 486DX2/66MHz processor or 60MHz 
Pentium" processor, EISA/PCI, 8MB parity 
memory expandable to 128MB, 728MB hard 
drive, 8 open slots, 9 bays. 


IBM PC Server 320: 

Intel 9OMHz Pentium processor, multiprocessor 
enabled, EISA/PCI, I6MB parity memory 
expandable to 256MB, ECC on SIMM optional, 
256KB of L2 cache, SCSI-2 fast and wide, 

6 open slots, 9 bays, standard CD-ROM. 


IBM PC Server 500: 

Intel 90MHz Pentium processor, MCA, 32MB 
ECC memory expandable to 256MB, 256KB of 
L2 cache, SCSI-2 fast and wide, 6 open slots, 
18 bays for hot-swappable drives, RAID-0, 1, 5 
enabled, standard CD-ROM. 


IBM PC Server 720: 

Intel 1OOMHz Pentium processor, I- to 6-way 
SMP. 64MB ECC memory expandable to 1GB, 
512KB of L2 cache and 224B of L3 cache, 
SCSI-2 fast and wide, 7 MCA/PCI combination 
slots, 18 bays for hot-swappable drives, 
RAID-O, 1, 5 enabled, standard CD-ROM. 


All Models: 
30-day money-back guarantee, 3-year 
on-site warranty! (same-day service on 500 


and 720, next-day on 300 and 320). 


‘Copies of IBM's Statement of Limited Warranty, PC Server Start-Up support and 30-day money-back guarantee are available by calling 1 800 772-2227. ?NetFinity is a member of the SystemView® family. Server Guide and 
NetFinity available as options on PC Server 300, standard on all others. MB= million bytes. IBM, HelpWare and SystemView are registered trademarks and NetFinity and There is a difference are trademarks of International 


Business Machines Corporation. Intel is a registered trademark and Pentium is a trademark of Intel Corp. © 1995 IBM Corporation. 


Apple's New Operat 


TOM THOMPSON 


ext year, Apple will release 
System 8.0, a major revision 
of its Macintosh OS. Code- 
named Copland, it supports two dia- 
metrically opposed goals: to deliver so- 
phisticated OS services with a growth 
path to future features, yet run existing 
Mac software. 

It was the Mac’s extensive software 
base that forced Apple’s engineers to 
limit Copland’s capabilities in the areas 
of memory protection and task sched- 
uling. But they were still able to build 
in sophisticated OS services, such as 
threads, task and I/O synchronization, 
hardware abstraction, and virtual mem- 
ory support. 

Copland is a complete redesign of 
the Mac OS. Like all modern OSes, 
Copland consolidates all its core OS 
services into a compact microkernel. 
This microkernel, along with a com- 
pletely revamped I/O subsystem, pro- 
vides powerful OS services without im- 








pacting performance. (For an overview, 
see the text box “Copland OS Features 
at a Glance” on page 60.) 

Copland’s microkernel, native OS 
software, and native applications are 
packaged as code fragments. Thus, 
Copland will be released first on Pow- 
er Macs, CHRP (Common Hardware 
Reference Platform) systems, and Pow- 
erPC-based clones. Apple is still de- 
ciding whether to release a 680x0 ver- 





System 8.0 offers 
up-to-date OS services, 
such as limited 
preemptive multitasking, 
concurrent I/O, and 
memory protection 





ne System 








Safeguarding Memory 
Copland’s 32-bit memory architec- 
ture manages a maximum address 
space of 4 GB. Unlike System 7, 
Copland partitions this space so that 
1 GB is allocated for the OS code, 
OS tasks, and I/O buffers. The re- 
maining 3 GB is for applications. 
Copland sets up a variable-size 
Cooperative Toolbox Environment 








sion. Copland is expected to require 8 
MB of RAM and 40 MB of disk space (20 MB for the actual 
code and 20 MB for a swap file). 

Not all of Copland’s improvements originate in the microker- 
nel. Other parts of the OS, such as the Finder and portions of 
the Toolbox, have been enhanced to provide better performance 
or to improve the UI (user interface). For example, Copland has 
a scalable UI that can accommodate a user’s expertise level. For 
the programmer, object-oriented interface elements make an ap- 
plication’s UI much easier to build. 


space (henceforth referred to as sim- 
ply the Cooperative space) where existing Mac applications and 
portions of the Mac Toolbox execute. The microkernel can cre- 
ate other, independent spaces as required for specialized appli- 
cations. The PowerPC uses information from its MMU’s (mem- 
ory management unit’s) PTEs (page-table entries) to manage 
memory accesses. Copland programs the PTEs to establish sev- 
eral types of controlled access, each of which is then enforced by 
the MMU. These controls include write protection, address-space 


isolation, and execution-mode protection. continued 
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The tool bar provides — —— a ee a Se es 
quick access to ay = nee oS A ls oe oa — 
commonly used 

features. 


Wrap text around 
irregularly-shaped <4 a f 
graphics. 7 | —__ ADYENTURES 


CREATE THE ADVENTURE OF & LIFETIME 
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Use multicolored 
fountain or fractal fills 
to create unique 
effects. 


Use Corel PHOTO- 
PAINT 5 (included) to 
create and modify 
bitmapped images. 


Corel VENTURA 5 

beats PageMaker 
and QuarkXPress 
in InfoWorld 


(see below) 


Presets enable 
quick formatting of 
page elements. 


The Index Entries 
roll-up allows you to 
generate indexes 
automatically. 


Define and modify 
cross-references 
interactively. 


Drag and drop 
images directly into 
your document 
using Corel's visual 
file manager. 


“Corel has done some fine work in “FrameMaker, QuarkXPress, and PageMaker can't beat + “Corel VENTURA delivered a convincing 


improving and recasting VENTURA _ the level of formatting and typographical control offered performance. Users who are already familiar with 
into a robust page layout program by VENTURA's paragraph-based style sheets—a bocn CorelDRAW will easily get used to the DTP 


with impressive capabilities.” when your document requires a complex structured 


program. The user friendly VENTURA can be 


format.” recommended even to beginners...” 


“Newcomers to this desktop 


publishing package will find ‘Appropriate for documents of all lengths, VENTURA 


unparalleled power and flexibility in offers templates to get started quickly, better text 
building and modifying large and formatting, and prepress capabilities.” 


complex documents.” 


Corel VENTURA NUMBER ONE in PUBLISHING! 


Product 35"disk version S-L.P. (US$) Score aie 
PHOTO- 

Corel VENTURA 5 $595 6.8 PAINT 5 

QuarkXPress $895 6.7 

Aldus PageMaker $895 6.2 





Corel VENTURA 5 if 
you own one of the 
following: 


PageMaker 
FrameMaker 
QuarkXPress 
PagePlus 

Microsoft Publisher 
or 


any previous registered 
version of VENTURA. 








ima: 


-800-771-1692 


All product names are trademarks or registered trademarks of their respective companies. 
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COREL 


Call now for faxed literature! 
1-613-728-0826 ext. 3080 
Document #1122 





e a broad range of high performance 
drives for every systems’ need. 


Conner’s 
Filepro 
Performance 
3.5-inch disk 
drives deliver 
the capacity 
for today’s 
demanding 
systems. 

















Conner makes it a Reality. 


The race is on. And Conner leads the way with 
a broad range of high performance disk drives for 


high-end workstations, servers and RAID systems. 


Consider the Conner Filepro Performance 1080, 
2105, 2107 and 4207. With 1, 2 and 4 GB capacities, 
these drives are ideal for today’s most demanding 


system needs—like video, CAD/CAM and other 
high performance applications. With a data transfer 


Conner’s Filepro Performance family offers one of 


the highest levels of performance in the industry. 
Combined with an industry leading MTBF up to 
1,000,000 hours and backed by a 5 year warranty, 
they provide the winning combination of capacity, 
performance and reliability available in today’s high 
performance market. Plus, the Filepro Performance 


drives come in FAST SCSI-2 and FAST-WIDE 





Conner Filepro Performance Disk Drives [jim of SCSI interfaces. 
>) 5) ° e ° 
Capacity: 1 GB 2 GB 4GB 87.4 Mb/S family of cost-effective, high performance disk 
Average Seek — 11.0 msec. 9.0 msec. 9.5 msec. . ; 
Time: and an drives to fit your growing system needs—now and 
DataTransfer 55.4Mb/S 73.1/874Mb/S — 874Mb/S ‘ 
Rate: average in the future. 
RPM: 5400 5400/7200 7200 
ate Sc. Fan M2 rs $092 seek time So call Conner today at 1-800-6-CONNER. siiee 
Fast-Wide SCSI Fast-Wide SCSI Fast-Wide SCSI] Gf ‘Nad gale the tas h A rd of Can L my 
Warranty: 5 years 5 years 5 years p 9.0 . P x tO a EW. WO d ’ Sa GS @ ies. @ 
msec., high performance storage solutions. The Storage Answer. 


Circle 115 on Inquiry Card. 
Conner ConFax 408.456.4903. CFP1080 #5512, CFP2105 #5513, CFP2107 #5516, CFP4207 #5406. 


Conner Peripherals World Headquarters, 3081 Zanker Road, San Jose, CA 95134. Tel: 408.456.4500. ©1995 Conner Peripherals, Inc. All trademark: or registered trademarks are property of their respective owners. 















CONNECT 
TO THE 

INTERNET 
IN LESS 

THAN 









Forget on-line services; InterRamp connects All applications are automatically configured for 


you directly to the Internet. That’s the BIG immediate use. It’s that SIMPLE. 

difference. We're so sure you'll love Instant InterRamp, 

In less than 5 minutes, you'll have access to we'll let you try it absolutely FREE without any 
MOSAIC, Gopher, WAIS, Veronica, Archie, obligation. 

ftp, E-Mail, NEWS and other hot Internet All you need is a computer and a modem; we'll 


applications. You have the entire world-wide — ganq you the Instant InterRamp software* 
Internet at your fingertips. 


Just a few clicks of your mouse, you're 


connected. 


MINGINERON) 5 On-4 
NID. VERSIONE Catt Now For FREE Demo 


ARE ALSO 
AVAILABLE 1.800.ps1.0852 


PREFERRED CusTomER Numer #00140 


FaxBack INro: 1.800.fax.psi.1 ° INTERNET E-Ma.: interramp-info@psi.com ¢ Wortp Wipe Wes: http://www.psi.net 
DOWNLOAD THE SOFTWARE FROM THE INTERNET: http://www.psi.net/interramp/ e Ftp: ftp.psi.com/iiramp/inetcham/ 





* Restrictions apply. FREE trial requires credit card for verification purposes only. * PERFORMANCE SYSTEMS INTERNATIONAL, INC. * 510 HUNTMAR Park DRIVE * HerNdon,VA 22070 * USA * ©1995 
Performance Systems International, Inc. PSINet and the PSINet logo are registered trademarks. All other trademarks and service marks are used with their permission and remain the property of their 
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*., Don't add any expensive, new memory boards or graphics accelerator 
sound cards and display drivers. Skip the file viewers, plot spooling, and antialiasing 
software too. Just switch on an Indy Modeler™ workstation from Silicon Graphics. 
It's instant 3D modeling at your fingertips—tfrom the people who invented solids modeling. You'll 
see that even our low-cost systems are embarassingly faster and easier to run than the most 


lavishly equipped PCs. (And UNIX® works. It always has.) 


Simply put, when it comes to 3D, Indy Modeler is the replacement for the PC. 


Go farther today. Call now for the new Indy Modeler video and the name of your nearest reseller 
at 1-800-800-7441, Dept. D440, or find our home page on the World Wide Web at 
http://www.sgi.com. 


© 1995 Silicon Graphics, Inc. All rights reserved. Specifications subject to change without notice. Silicon Graphics and the Silicon Graphics logo are registered trademarks, and Indy, Indy Modeler, InPerson, IRIS 
Annotator, Indigo Magic, Showcase, and The New Force in Computing are trademarks, of Silicon Graphics, Inc. UNIX is a registered trademark in the U.S. and other countries, licensed exclusively through X/Open Company 
Limited. MediaMall is a trademark of Z-Code Software, Inc. R4600 Is a trademark of Integrated Devices Technology, Inc. 
All other products mentioned herein are registered trademarks or trademarks of their respective companies. 














At Lexmark, we don’t limit top-of-the-line features 
to our top-of-the-line printers. 

The new Optra” family is the first full line of network- 
ready, desktop laser printers capable of true 1200 x 1200 
SSS dpi printing. Each Optra laser printer, from 


4 


‘sps)_ the extremely affordable 12 ppm Optra R to the 
NeWWare? extremely powerful 16 ppm Optra Lxi, delivers 
four times the sharpness of ordinary 600 dpi printers. 

No matter which option you choose, our break- 
through MarkVision" printer utility is standard. Users 
and LAN managers can control and configure every 
Optra on the network, and monitor job statistics, right 


from Windows’ or Macintosh workstations. 








For 1200 dpi printing, 
there’s really only 
one choice. 
There are, however, 

several options. 


The new Optra family 
from Lexmark. 


PostScript™ Level 2 and enhanced PCL’ 5 emulations 
are also standard. Which means that every Optra prints 
incredibly sharp graphics and beautiful, crisp text from 
virtually any of your applications. 

All this value and innovation from Lexmark, a 
former division of IBM. For more information, call us 
at 1 800 891-0399, ext. 232. 

Thanks to the new Optra family, you can choose 
the best printer, rather than the best compromise. 


LEXMARK. 


ADVANCING THE ART OF PRINTING 


fd *1200 dpi requires additional memory for complex files. Lexmark products are manufactured under the ISO 9002 approved quality process. The Energy Star emblem does not represent EPA endorsement of any product or 
Greeti service. Lexmark, Optra and MarkVision are trademarks of Lexmark International, Inc. NetWare is a registered trademark of Novell, Inc. Windows is a trademark of Microsoft Corporation. Macintosh is a registered trademark 
mrs Of Apple Computer, Inc. PostScript is a trademark of Adobe Systems Incorporated, which may be registered in certain jurisdictions. PCL is a registered trademark of Hewlett-Packard Company. © 1995 Lexmark International, Inc. 








ANDREW SINGLETON 


raditional forms of payment— 
barter, currency, and signed 
checks and vouchers—simply 
don’t work in cyberspace. Making pay- 
ment possible across the Internet—and 
the WWW (World Wide Web) in par- 
ticular—is the goal of a new breed of 
electronic payment systems that are just 
now coming into use. 

This article examines six of these 
commercial Internet payment systems 
and describes their strengths and weak- 
nesses. Each is quite different from the 
others, and each is appropriate for cer- 
tain types of applications but ill-suited 
for others. 





Debit and Credit 
All systems for making payments— 

digital or otherwise—fall into one of | 
two different classes: debit and credit. \ 
In a debit system, you gather your mon- ° 
ey up front and then spend it. In a cred- 
it system, you spend the money first 
and pay the bill later. Payment systems 


Cash on the Wirehea 
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based on gold, paper currency, travel- 
er’s checks, and instant-debit ATM (au- 
tomatic teller machine) cards are debit 
systems. Checks, charge accounts, and 
credit cards are credit systems. 

Just as cash and credit coexist in to- 
day’s business climate, both exist in 
the digital world as well. Digital cash 
is the digital equivalent of a cashier’s 
check or a bearer bond (1.e., a token or 
note issued and signed by a bank or 
other institution with its name, a ran- 
dom and unique identifying note number, and the amount of mon- 
ey represented). Users can buy these notes from a bank (which 
makes this a debit system) and then redeem them later for real 
cash. Although users can make digital copies of such notes, a 
bank redeems each note number only once. 

Digital credit is similar to the credit systems used in the busi- 
ness world. The main difference lies in the incorporation of dig- 
ital time stamps and signatures that build auditability and account- 





You can’t do 
business on the 
Internet if you 
can’t pay your 
bills or get paid. 
Here’s how. 


ability into the system and replace the paper trail 
that’s no longer there. 

With such a system, the payer creates a voucher 
record that contains a description of the transac- 
tion, the names of the payer and the recipient, the 
date and time of the transaction, and the amount to 
be paid. The payer signs this voucher with his or her 
private key. Using a public key, the recipient of a 
voucher can read the record and verify that it was 
signed and obliged by the possessor of that private 
key. The recipient can then submit the voucher to a 
clearing system and have legal grounds for collecting payment. 





An Infrastructure in Place 

The infrastructure for electronic-payment systems already ex- 
ists: the major credit-card processors (e.g., American Express, 
MasterCard, Visa, and Discover), ATM networks, and the ACH 
(Automated Clearing House). Credit-card business involves a 
three-part processing system. Banks provide credit and billing 
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Since We Introduced The Complete 
COBOL Solution, Thousands 
Have Off-Loaded Our Competition. 








From New York to the Netherlands, ae | CA-Realiatl_ | Other COBOL What's more, CA-Realia II Workbench 
Feature Workbench | Competitors 


companies are replacing their incomplete includes a complete mainframe CICS emula- 
COBOL solutions with the one that's 
fully loaded. CA-Realia® Il Workbench. 


The reason is simple. CA-Realia II 


tor for no extra charge. And, all the features 


of the workbench apply to CICS programs as 





well as batch. 









Fast compiles andefficient execution 
Complete single-vendor solution 
Supports Windows and OS/2 


Workbench is the most comprehensive So whether you're in a Windows or OS/2 


COBOL client/server solution in the industry. environment, CA-Realia II 





One that provides an unsurpassed list of Foundation for GUL Client/Server COBOL Workbench provides 
benefits and features which include: the al odamapiae a ei as complete integration 


world’s fastest PC COBOL compiler, a GUI ee eR Ee eee eee with your host-based 


FAME editor and an interactive GUI debugger for code executing systems. Which means unlike some other COBOL 












Shiva see he on a PC or mainframe, and integrated lifecycle manage- solutions, your programming choices are never limited. 
fa apis ment. Plus a COBOL-intelligent program analyzer that’s For A Selt-Running D And 
Sanne : OF A oell-nUNnINg Demo AN 
Sree es Ute NO neces A Free Copy Of The Secret of COBOL Maintenance, 
Call 1-800-434-REAL, Dept. 26500. 
And join the thousands of companies who've already decided that 
nothing works better than CA-Realia II Workbench. 
isa) ® 
CA-Realia il Workbench 
sé = | 
Nothing else offers i : 
as much for the money” The Complete Client/Server COBOL Solution 


© Computer Associates International, Inc., Islandia, NY 11788-7000. All product names referenced herein are 
trademarks of their respective companies. Awarded by Government Computer News, Match 23, 1994. 
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AnchorPage Fully Automates 


Concept Extraction And 
Hypertext Anchoring Of 


HTML Documents. 


AnchorPage uses semantic and syntactical analysis to "read HTML documents and 
extract the significant concepts from them. AnchorPage then builds four Synopsis 
Views of the document and links each view's entries with the corresponding passages 
in the original document. 


This provides your end users with four different methods of referencing the content of 
each document, so they can quickly determine if it has the information they’‘re looking 
for before they invest the time in downloading it. 


The Table Of Contents View presents the overall document headings and 
subheadings in outline form. This allows users to see the overall shape and content of 
the document at a glance. 


The Abstract View presents significant concepts in the order in which they appear 
in the original document. This allows users to view the concepts in the context of 
surrounding ideas. 


The Concept View presents these same concepts arranged alphabetically on the 
basis of the key words they contain. This allows users to search for an important term 
or phrase (e.g., taxes, social security) and immediately see the context in which the 
term is discussed. 


The Phrase View presents an alphabetical list of all the key terms and phrases of the 
document, whether or not they happen to appear within the discussion of a significant 
concept. This view is both briefer and more all-inclusive than all others, and allows users 
to quickly skim for key terms that may point to the information they are looking for. 


Website administrators can offer as many of these options as they choose, along with 
any combination of hypertext jumps linking them to one another and to the original 
document. 


This results in fully referenced, fully linked document content that makes your 
information quickly and easily accessible to your user. 


Internet Demonstrations. To try AnchorPage for 
yourself, visit the ICONOVEX home page on the World 
Wide Web (http://www. iconovex.com). Or call ICONOVEX 
for more information, 1-800-943-0292 or 1-612-896-5100. 
Or write: ICONOVEX Corporation, 7900 Xerxes Avenue 
South, Suite 550, Bloomington, MN 55431. 

ICON VEX Circle 108 on Inquiry Card (RESELLERS: 109). ©1999 CONOVEX Corporation 








AnchorPage Benefits For 


Website Administrators: 


°Fully automatic process, 
from analyzing text to placing 
hypertext links to producing 


Synopsis Views. 


¢Fully customizable, both in 
the amount of detail in the 
Synopsis Views you choose to 
present and in the appearance 


of the final pages. 


eFiles can be stored 


anywhere on your system. 


«Documents are 
segmented for faster 


download times. 


°*No modification to 
existing website pages is 
necessary. AnchorPage won’t 
affect the structure or 


organization of servers. 


*High speed. AnchorPage 
analyzes single or multiple 
documents at very high speed 


without human intervention. 


*Satisfied users make for a 
popular website. Helping 
them find information quickly, 
easily, and reliably assures 


repeated visits. 











OPEN MARKET WAVE METER 





Credit. Debit. 





The merchant integrates functions from Open Market into its WWW server. These functions The merchant designs custom applications software using the Wave API. 
create payment URLs (uniform resource locators) for forwarding to the payment server. 
Open Market also sells its own S-HTTP server, which works with its payment server. 







The ACH (Automated Clearing House) transfers payment to the merchant's account. When a customer calls up Wave Systems to get more credit, the Wave Meter 
chip downloads usage information, and Wave Systems pays the merchant. 


The Open Market server will aggregate small transactions into $35 credit-card charges, There is no per-transaction charge, so the Wave Meter is suitable for small- 
making it suitable for low-value information sales. valued transactions. 


Merchant costs are 3 percent plus 20 cents per transaction, plus setup fees. Wave Systems charges the merchant a negotiable rate, currently 20 percent to 
40 percent of the total revenue. 


Asks for passwords and other information, so an encrypting browser is recommended. Wave Systems keeps a detailed record of all transactions. This information can 
Open Market currently supports S-HTTP encrypting browsers. Open Market receives be distributed to the merchant. 

detailed information on each transaction, but a customer can remain anonymous to the 

merchant except for IP address. 





The system is intended for sales of both hard and soft goods. Target market is pay-per-use information distribution via encrypted CD-ROM, 
satellite or FM broadcast, and daily downloads. Also suitable for software 


distribution; enterprise licensing; and pay-per-play, CD-based games. 
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[f You Think Vivid Clarity 


S149 


Sounds Underpriced 
Youll Be Absolutely 


Overwhelmed When 


You See What A 
Developer's Dream 


It Is. WOW! 


Tired. Tired. Tired. Of no iterative The first 5000 copies are going for Hey, we’re not asking for a big com- 
development for client/server. Of the let’s-get-acquainted price of $149. mitment here. Try Vivid Clarity for 30 
weak prototyping. Of complex data No kidding. That’s all. For all of this: days. I you don’t go bonkers o , 
organizing tools. We know you are. Easy, rapid visual modeling send it back. At $14 

We've been there. User views prototype prior tocoding going tokillus. _ | 


That’s why we decided todosome-  @ User modification without re-coding 





















thing about it. Create Vivid Clarity. e Automatically generates prototype 


So you can do something about it. in PowerBuilder 
Order Vivid Clarity. ¢Completely configurable DDL 


generation 








executable a 


e Bridges CAS 
e Windows bas 
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tek, Vivid Clarity and Object Gallery 
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DOWNLOAD OracLE WorkGroup/2000 oFF THE INTERNET AND TRY IT FREE FOR 90 DAYS. 
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hitp://www.oracle.com/ 


com/ 


oracle 


/[WWW. 


But we're not asking you to take _—http 


th powerful and easy-to-use 


Wi 


Oracle Workgroup 


™ 


™ 


¢ Oracle7 Workgroup Server 
for Windows 





Oracle Workgroup/2000 
ludes: 


¢ Personal Oracle7™ 


¢ Oracle Objec 


re ready to 


. We’ 


it 


our word for 


J 


databases 
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Log onto Oracle’s Web 


prove it. 


middleware 


Proof that you can. 


And coming soon 
¢ Oracle Radio Agents 


™ 





¢ Oracle Power Objects” 


and tools, Oracle Workgroup/2000 page and download Oracle 


Workgroup/2000 for a free 90 


makes building and installing 


“# access the Net, call 


If you can 
1-800-492-9870 ext. 


4981 fora 


free* CD ROM of Workgroup/2000. 





Windows for Control Freaks 


PETER D. VARHOL 


friend of mine is search- 
ing in vain for the Zen of 
Windows. He seeks a way 
to magically fit together all the indi- 
vidual and often disjointed pieces of 
Windows programming into a coher- 
ent whole. This enlightened pro- 
gramming model would yield an in- 
tuitive feel for Windows applications 
design. APIs would be simple details 
that you look up as you need them. 
His search has been futile because 
the Windows programming model is 
fundamentally inco- 
herent. He’d have far 
more luck if he turned 
his attention to Pho- 





Tired of 





ton, the new window- h ard-wiring 
ing environment for 
QNX, where coher- Windows for 
ence is as natural as : 
the air on Mt. Fuji. multiple 

Photon gives devel processe s? 







opers a great deal of 
control over how 
processes respond to 
events. Best of all, this 
control is built into the 
architecture rather 
than being something 
that a developer must 
add, as in Windows. The Photon windowing model depicts 
processes and events that programmers must take into account 
when developing applications for a windowing system (see the 
text box “The Photon Architecture” on page 84). This type of 
control is important for specialized applications ranging from a 
handwriting-recognition program for PDAs (personal digital as- 
sistants) to applications for data acquisition and process control 
devices. 

Photon is an optional module for QNX, a Posix-compliant 
real-time OS (see “QNX Forges Ahead,” October 1994 BYTE). 
In about 650 lines of code, the 10-KB QNX microkernel performs 
IPC (interprocess communications) locally and over a network, 
process scheduling, and interrupt redirection. You need only 
about 14 system calls to access these services. QNX is a message- 


Photon lives 


for event-driven applications for PDAs, 
process control, and data acquisition. 


UG 
































passing OS that doesn’t 
distinguish between lo- 
cal and remote mes- 
sages. This is one feature 
that makes it an excel- 
lent distributed OS. 

Photon is built on these same principles. The Photon micro- 
kernel is a resource manager that creates a graphical event space 
and manages regions and events in that space. The Photon micro- 
kernel is about 24 KB of code plus 40 KB of data. Extra com- 
ponents, such as shared libraries and drivers, might increase the 
amount of code and data to about 250 KB. The Photon Window 
Manager adds 24 KB of code and 48 KB of data. 

In addition to Photon, QNX offers as an option a full X11R5 
implementation of the X Window System, with the Motif window 
manager, scalable fonts, and font server. X uses the QNX message 
passing for communication between QNX kernels and uses 
TCP/IP for communication with other X servers.) 

QNX< runs its device drivers as user processes, which means you 
can dynamically load drivers when you need them. For example, 
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Device Drivers 
These are the enablers of events 
in Photon. Mouse and keyboard 
drivers are input drivers; the graph- 
ics driver is an output driver. Device drivers 
run as user programs, which makes it pos- 
sible to dynamically load drivers when you 
require them. You can have multiple drivers 


Programmer’s Notes 


)rogramming for Photon centers on 
/ — initially positioning a region, telling 
the Photon microkernel which types of 
events are relevant to the region and then 
dispatching based on the event received. 
Photon consists of a single X Window 
System—like API. The API may consist 
of four separate libraries: graphics; a Pho- 











running in the same coordinate space. For 
example, multiple graphics drivers can dis- 
play different portions of the visual output 
on different screens or even screens on 
other computers on a network. With Pho- 
ton, you could drag an application from the 
screen of a desktop computer to the screen 
of a PDA. 





ton Window Manager, which is optional; 
AppBuilder, a visual C-code application 
development environment; and widget, 
the user-interface component. The win- 
dows manager can automatically control 
windows and regions created by applica- 
tions. The window manager creates icons, 
and resizes and repositions process re- 
gions within event space. 










Photon and X may require a mouse driver, 
and X may need to access a CD-ROM 
drive. To load these, you simply type 
Mouse msoft </dev/serl for a Microsoft 
serial mouse, and Fsys.Aha4scsi for an 
Adaptec-compatible SCSI CD-ROM drive. 
The drivers load into user space, find the 
devices, and make them available to the 
system. Running drivers in the user space 
provides MMU (memory management 
unit) protection for user processes. Also, 
you can use a full screen source code de- 
bugger to debug device drivers. You might 
think that running device drivers in user 
space causes unacceptable performance 
penalties, but we haven’t noticed any prob- 
lems with the QNX applications we have 
built. 

Photon is remarkably easy to install for 
a Unix-like product. We just loaded the 
requisite drivers from the command line, 
called the install program on the floppy or 
CD-ROM drive, and launched the pro- 
gram. Because QNX runs everything as a 
process, we only had to rebuild the kernel 
when we upgraded the base OS. 

How easy is Photon to use? The first 
time we used Photon, its application- 
builder module wouldn’t launch. But after 
taking a quick trip through the Photon doc- 
umentation, we discovered that we had to 
run Photon in Super VGA mode. We then 
simply returned to the QNX command 
line, ran the Super VGA driver, and re- 
turned to Photon. 


Windows for the Masses 
If programmers use the Photon model de- 
picted at left, there should be no question 
about the behavior of their process in re- 
sponse to events. Furthermore, program- 
ming becomes more straightforward be- 
cause the model is consistent and easily 
extensible without much effort. Our ex- 
perience with Photon backs that up: We 
wrote a resource-scheduling application 
in only about 100 lines of code. 

While it is natural to compare Photon to 
a general-purpose windowing system like 
Windows, the comparison may be a poor 
one. Photon is not designed for general- 
purpose use, and it has fewer APIs than 
Windows or other known systems. The 
Photon event model may not be widely us- 
able in general-purpose computing. Imag- 
ine a transparent process that automatically 
passes mouse-clicks through to other appli- 
cations. Without controlling or even know- 
ing about the behavior of all running ap- 
plications, such a process can wreak havoc. 

Photon is designed for an application 
environment that is more controlled than a 
Windows application environment. A Pho- 
ton programmer of one process should know 
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YOU CAN USE A SPREADSHEET 
TO ANALYZE DATA. OR YOU CAN 
USE CORNERSTONE. 


Introducing Cornerstone for Data Analysis: New Tools for Expanding Needs, a special report from the 
Windows. The fastest path tothe = Seybold Group. For your Kit, call 1-800-331-2266 or fax the coupon 


answers you need. today. And 
A spreadsheet wasn't designed for pick up the re Gp Gp Gp 4s GG» 
GET MOVING! 


exploratory data analysis. So it’s not pace of your 
Rush me my free Data Kit! Fax this completed coupon 


the quickest and easiest way toturn _data analysis. 
to 1-508-429-8395. Email: Cornerstone@bbn.com. 


Access, analyze, visualize data into information. 


and present — all in Cornerstone’s . 
lieprated enviromnesit. Cornerstone for Windows, 



























; NAME 
however, gives you the power 
to swiftly access, analyze, visualize and present data. All in an inte- TITLE COMPANY 
grated environment that delivers the answers you need — faster ADDRES 
and easier than any spreadsheet can. 
Ciiy STATE ZIP 


To get things moving, send for 


your free Data Kit. It’s got details on - » Bo: FAX 
Cornerstone, user application stories and Call BBN Software Products 


800 331 2266 ext. 130 
Gaan a= Gs GG» 


© 1995, BBN/Cornerstone Software Products Corporation. Cornerstone is a trademark of Bolt Beranek and Newman Inc. Windows is a trademark of Microsoft Corporation. 
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Pantera™ 
486DX2-66 
$2145 


Pentium-75 


$2445 
Pentium-90 


$2595 


Package #3: 


> 16MB RAM 

> 1GB local bus IDE hard drive 

> 4X CD-ROM drive, 3.5" 1.44MB floppy drive 

> Diamond Stealth 64 PCI local bus graphics card with 
1MB DRAM 

> 15"SVGA color monitor 

> 6-bay desktop case 

> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 

> Lotus SmartSuite 
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Best 


Pantera™ 
Pentium-75 


Pentium-90 


$3145 


> 16MB RAM, 256K SRAM cache 

> 850MB local bus IDE hard drive 

> 4X CD-ROM drive, 3.5" 1.44MB floppy drive 

> Stereo sound card and speakers 

> Diamond Stealth 64 Video PCI local bus graphics card 
with 2MB VRAM 

> 17” SVGA color monitor 

> 10-bay vertical case 

> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 

> Lotus SmartSuite 








486DX2-50 
$2595 
Dx4-100 
$2995 


| Package #3: 


> 8MB RAM 

> 350MB IDE hard drive 

> External 3.5"1.44MB floppy drive 

> 14.4 PCMCIA fax/modem 

> 79" dual-scan color VGA display 

> Custom leather carrying case 

> Extra battery 

> MS-DOS 6.2, Windows for Workgroups 
> Lotus Organizer 

> 7.8"x 10.2"x 1.7" 39 lbs. 

For active matrix display, add $700 


$2995 









Pentium-75 
$2545 
Pentiun-90 
$2745 
Pentium-100 
$2895 





> 16MB RAM, 256K SRAM cache 

> 1GB local bus IDE hard drive 

> 4X CD-ROM drive, 3.5" 1.44MB floppy drive 

> Diamond Stealth 64 Video PCI local bus graphics card 
with 2MB VRAM 

> 15"SVGA color monitor 

> 6-bay desktop case (Pentium-75) 
10-bay vertical case (Pentium 90 & 100) 

> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 

> Lotus SmartSuite 


Pant2ra™ 
Pent_.um-90 
$3695 
Pent.um-100 
$3845 
Pentum-120 
$4145 


Best MM Supreme: 


> 24MB RAM, 256K SRAM cache 

> 1.2GB local bus IDE hard drive 

> 4X CD-ROM drive, 3.5" 1.44MB floppy drive 

> Stereo sound card, high-power speakers w/ subwoofer 

> Diamond Stealth 64 Video PCI local bus graphics card 
with 2MB VRAM 

> 17" SVGA color monitor 

> 10-bay vertical case 

> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 

> Lotus SmartSuite 
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Meridian™ 800C 








486DX2-50 
$2695 
Dx4-100 
Gas $3095 
Package #3: 

> 8MB RAM 

> 528MB IDE hard drive 

> Internal 3.5"1.44MB floppy drive 

> 144 PCMCIA fax/modem 


> 10.3" dual-scan color VGA display 

> Custom nylon carrying case 

> Extra battery 

> MS-DOS 6.2, Windows for Workgroups 
> Lotus Organizer 

> 89"x 117"x 19"; 6.3 lbs. 

For active matrix display, add $800 





Pantera™ 
Pentium-75 
$2745 


Pentium-90 


: $2895 


Discovery Plus: 


> 16MB RAM, 256K SRAM cache 

> 850MB local bus IDE hard drive 

> 4X CD-ROM drive, 3.5" 1.44MB floppy drive 

> Stereo sound card, high-power speakers w/subwoofer 

> 14,400 bps send/receive fax modem 

> Diamond Stealth 64 PCI local bus graphics card with 
1MB DRAM 

> 15"SVGA color monitor 

> 6-bay desktop case 

> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 

» Lotus SmartSuite 





Ambra™ 
486DX2-66 
Fett = $1345 


Package #2: 


> 8MB RAM, 128K SRAM cache 

> 528MB hard drive 

> 3.5" 1.44MB floppy drive 

> On-board VESA local bus video 

> 14"SVGA color monitor 

> 4-bay desktop case 

> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 






Meridian™ 850C 
Pentium-75 


fe § $3995 
Package #2: 

> 16MB RAM, 256K synchronous SRAM cache 

> 528MB IDE hard drive 

> Internal 3.5"1.44MB floppy drive 

> Integrated stereo sound 

> 10.3" dual-scan color SVGA display 

> Custom nylon carrying case 

> Extra battery 

> MS-DOS 6.2, Windows for Workgroups 


> Lotus Organizer _ 
> 89"x 117"x 2.1"; 6.8 bbs. 





Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: Outside U.S. and Canada: 612-362-1212, 
Government: 800-245-2449, ZEOS Information Systems, Inc. GSA #GS00K94AGS5176. Purchase 
Orders, MasterCard, VISA, Am Ex, Discover, Z-Card, COD and leasing programs. 
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break Up Your Network 


BRETT HUSSELBAUGH 


our network is probably 
considerably less efficient 
than it could be. Dividing 
it into smaller subnets can 
significantly enhance performance in 
most cases. Segmentation is one of the 
most important but least understood 
aspects of a highly tuned network. 

To segment a network is to divide it 
into two or more physically independent 
competition domains. Consider the figure 
“Network Segmentation” on page 92 
which shows a token-ring network before 
and after segmentation. In its original, 
single-domain configuration, all seven 
nodes had to compete for the single 
token serving the network. 

Now look what happens when the 
network is segmented into three separate 
competition domains, or rings—one for 
the server, one for three workstations, 
and one for the other three workstations. 
After segmentation, the worst-case sce- 
nario is three workstations competing 
for a token, and there are three tokens 
serving the network. Of course, you 
have to add an extra piece of equip- 
ment—the bridge that connects the three 
rings. Network segmentation requires 
one or more internetworking devices, 
such as a bridge, a packet switch, or a 
router, to connect the segments into a 
single logical network. 





The Bandwidth Misconception 
Network performance is most com- 
monly quantified in terms of bandwidth. However, using band- 
width techniques to predict network performance is fraught with 
inadequacies. (See “Misusing Bandwidth” in the December 
1994 BYTE.) One particular problem with bandwidth is its fail- 
ure to take competition into account. 

For example, say you have a new network application that you 
want to roll out to 40 users, although you don’t expect more than 
10 to ever be using it simultaneously. Before you install it, 
however, you want to make sure that the application won’t 


ILLUSTRATION: BOB DOUCET © 1995 


By dividing your 
network into smaller, 
interconnected 
segments, you can 
increase throughput by 
reducing competition 








overload the net and bog down total 
throughput of your 16-Mbps token 
ring. So the first thing you do is to 
take a series of measurements with a 
network analyzer, and it tells you that 
one workstation will demand an av- 
erage throughput of 51.2 Kbps. If 
you’ re still thinking in terms of band- 
width, you can make the following 
calculations: 








10 simultaneous workstations x 51.2 Kbps = 512 Kbps 
512 Kbps x 8 bits per byte = 4.096 Mbps 
4.096 Mbps requires only 25 percent of a 16-Mbps bandwidth 


Therefore, you conclude that your 16-Mbps token-ring net- 
work will comfortably sustain the required traffic. Unfortunately, 
bandwidth doesn’t tell the whole story. Keep this example in 
mind, and later on we’ll compare it to a far more effective method 
for predicting network performance. 
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for client/server application tools. required development 
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large communities of users. 
Which is why you should 


consider evaluating our powerful, Symantec Enterprise Developer 


ensures that your client/server applications 
won't end up as great looking front-ends that 
are unable to stand up to the stresses of the real world. 




















2.0 version of Enterprise Developer: 


IS YOUR CLIENT/SERVER DEVELOPMENT 
TOOL JUST A FACADE? 


ENTERPRISE DEVELOPER 2.0. interface, delivering the complex Enterprise Developer Evaluation 
FOR THE FASTEST DELIVERY OF ROBUST 
logic that would take months to Program where you can examine 
ENTERPRISE-WIDE APPLICATIONS. , i Y —- 
e structural superiority of our new 
Unlike other client/server tools, ENTERPRISE DEVELOPER 2.0. 
SCALE REPOSITORY Enterprise Developer for yourself. 
Enterprise Developer 2.0 isolates Business Model: reverse/forward engineer | 
logical data models from your databases. Then get ready to develop 
the many complex components of Store business rules for all of your client/ e iene) ane 
. . server applications. View data models robust, client/server applications 
client/server development in its through interactive E-R Diagrammer. 


bo that have the structural integrity 
own unique SCALE™ architecture. atabase Lrigger Express: optimize 
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epository that centralizes an business model to derive the master SFist rprise Developer Evalua rion 
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In Canada, call 1-800-667-8661, 


transaction integrity and data caching : 
: extension 5518. In Australia, 


behavior for each application. 
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call 2-879-6577. 
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Symantecisa registered trademark and Enterprise Developer and SCALE are 
trademarks of Symantec Corporation. All other brand names or trademarks 
are the property of their respective holders. For informationin the U.K., 

call 1628-592222. ©1995 Symantec Corporation. All rights reserved. 
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magine roaring through the devel- 

opment process in a fraction of 
the time it takes with Microsoft 
Visual C++ or Borland C++. All you 
need is new Symantec C++ 7.0 with 
full support for Windows 95 Preview 
Program, Windows NT 3.5, Windows 
3.1 and DOS. 


THE FIRST TRULY OBJECT- 
ORIENTED C++ ENVIRONMENT. 


Symantec C++ 7.0 is the only C++ 
that lets you architect and navigate your 
application with a dynamic Class Editor 
and graphical Hierarchy Editor. This 


Average of 3 builds done on Pentium Frocessor using the debug version of MFC 3.0 with 
VC++ 2.0 makefiles. Borland excluded due to lack of support for MFC. 


6.0 — the world’s fastest linker. 
For building great Windows: 





and Debugging Environment (IDDE) 
provides the most powerful debugging 


ARCHITECT. NAVIGATE. BUILD. DEBUG. 


NEw SYMANTEC G++ 7.0 IS THE FASTEST Way To Do IT ALL. 





great new system incrementally parses 
your C and C++ code and displays an 
up-to-date structural model of your pro- 
gram without compiling. But that’s 
only the beginning. It also lets you 
modify any class's inheritance graphical- 
ly. Plus it automatically locates any class 


implementation, and much more! 


THE NETBUILD REVOLUTION. 


Now you can build applications 
faster than you've ever imagined. With 
the new NetBuild™’ you can automati- 
cally distribute the build process over 
multiple computers on your LAN, dra- 
matically reducing build times. 

In addition, AppExpress>’ Class- 
Express’ and ProjectExpress," give you 
Wizard-like functionality to boost your 
productivity. 

And to make your link-cycle light- 
ning-fast, there’s new 32-bit OPTLINK® 


resources easily, weve addec 


ResourceStudio — the new OLE 2.0- 
based resource editor that supports the 


widest range of Windows resources 


including Windows 95. 


POWER DEBUGGING FOR 
WINDOWS 3.1 AND NT. 


Symantec's Integrated Developmen 


CLASS EDITOR AND 
HIERARCHY EDITOR 


dramatically increase your productivity. 


NETBUILD 
distributes the build process across net- 
worked resources for the fastest build times. 


SUPPORT FOR WINDOWS 95 
Preview as well as Windows NT 3.5, 
Windows 3.1 and DOS. 


APPEXPRESS, CLASSEXPRESS 
_ AND PROJECTEXPRESS 




















Lo dealer nearest you. 


features including Thread View, 
Inspector View, hardware watchpoints 
and low-level debugging. 

Of course, all of these productiv- 
ity-boosting tools are integrated 
with a language that supports key 
standards like ANSI C++ (excep- 
tion handling, templates and 
RTTI) and NT structured excep- 
tion handling. And unlike Borland, 
Symantec supports MFC and 
includes it free. 

In short, no other C++ lets you 
do it all this fast. Call the toll-free 


number below and see for yourself. 

a 
F REE D EM O GC -@ 
See how Symantec C++ 7.0 architects, navigates, 
builds and debugs faster than ~ = 

any other C++. 

Call 1-800-628-4777 and ask 
for Extension QAP2 now for your 
free demo CD and the name of the 







Offer valid in U.S.A. only. For more information in Canada, call 1-800-667-8661, ext. 5513. In Australia, call 2879-6577. In Europe, call 31-71-353111. Symantec, NetBuild and OPTLINK are trademarks and registered trademarks of Symantec Corporation. 
All other trademarks are the property of their respective holders. All rights reserved. Developers wishing to use Windows 95 Preview Program files must sign = beta agreement with restrictions for the use of those files. © 1995 Symantec Corporation. 
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OOK I” 


Best Overall 


PC Computing 
Torture Test 





Presenting the unshockable Dell” 
Latitude XP™ notebook. Recently back 
from PC Computing’s Notebook Hell 
and winner of the Best Overall Award 
in the Annual Notebook Torture Test. 

For ten weeks they baked, froze, 
dropped, even spilled hot coffee on 
thirteen notebooks. They analyzed 
useability. They scrutinized portability. 
They measured battery life. 

In the end, the Dell Latitude XP 
notebook was the only one to receive 
the coveted Five Star rating. And the 
magazine remarked, “the Latitude [XP] 
braved our durability tests with nary a 
scratch — surviving in better shape 
than any notebook we tested.” Then 
they pronounced it, “the best travelling 
six-pound machine you'll find.” 

So, as you’re looking for a notebook 
that can withstand the rigors of the 
daily grind, call us. We’ll send you the 
indestructible Dell Latitude XP. The 


notebook you can put through hell. 
And then back on your desk. 








ALL NOTEBOOKS GO THROUGH HELL. 
GET ONE THAT SURVIVED IT. 





DELL LATITUDE XP 
Intel DX4™ 100MHz System 


e 9.5" Active Matrix Color Display 
e 16MB RAM/810MB Removable HDD 
e 3 Year Warranty’ 


$5198 


Product Code #600039 
(Pictured System) 


DELL LATITUDE XP 
IntelDX4 100MHz System 
e 9,5" Dual Scan Color Displa 
¢ 16MBRAM/524MB Removable HDD 
e 3 Year Warranty’ 


$3998 


Product Code #600050 


DELL LATITUDE™ 
IntelDX4 75MHz System* 
e 9.5" Dual Scan Color Display 
e SMB RAM/340MB Upgradeable HDD 
e Second NiMH Battery*— $99 more 
e | Year Warranty’ 


$2299 


Product Code #600041 


DELL LATITUDE 
IntelDX4 75MHz System* 
e 9.5" Dual Scan Color Display . 
e 4MB RAM/260MB Upgradeable HDD 
e Second NiMH Battery*— $99 more 
e | Year Warranty’ 


$1999 


Product Code #600035 


MONDAY-FRIDAY 7AM-9PM CT * SATURDAY 10AM-6PM CT * SUNDAY 12PM-5PM CT 
KEYCODE #01024 * CANADA* CALL 800-387-5755 * MEXICO CITY* CALL 800-228-7811 





+For a complete copy of our Limited Warranties, please write to Dell Computer Corporation, 2214 W. Braker Lane, Bldg. 3, Austin, TX 78758. tLatitude system not tested by PC Computing. * Prices 
valid in the U.S. only. Some products and promotions may not be available outside the U.S. Prices and specifications subject to change without notice. Quotes excerpted from PC Computing, January 
1995 issue (pages 124-142). *Latitude is powered by a NiMH battery, with the option of replacing the diskette drive with a second NiMH battery. The Intel Inside logo is a registered trademark and 
IntelDX4 is a trademark of Intel Corporation. ©1995 Dell Computer Corporation. All rights reserved. 








MOBILITY 


rates of discharge and recharge. Smart batteries last longer and 
provide users with more accurate predictions about running 
and charging times. 

Another, less obvious advantage is that smart batteries 
hide the complex charging characteristics of a battery from 
the host computer. This 
gives the engineers 
greater latitude when 
designing the power 
subsystem, and it pro- 
vides a growth path to- 
ward emerging battery 
technologies. 

One of the real sur- 
prises of the last few 
years has been the un- 
expectedly rapid arrival 
of lithium-ion and lithi- 
um-polymer batteries. 
Lithium ion had been 
used for years in tiny, 
nonrechargeable cam- 
era batteries, but tech- 
niques for safe recharg- 
ing were developed 
only recently. Lithium- 
polymer, still a lab 
experiment five years 
ago, is on the verge of 
arriving in commercial 
products. Zinc-air cells, 
which are based on an 
older technology, are 
just beginning to 
achieve their potential, 
too. Author Gil Bassak 
in his piece, “Brainy, 
Brawny Batteries,” describes these and other developments 
in mobile power systems. 


Better than a CRT 

Active-matrix LCD screens began showing up in portables 
about four years ago, but they were devilishly hard to man- 
ufacture and, hence, expensive. Now companies such as 
Sharp and Hitachi, and the Toshiba/IBM joint venture Dis- 
play Technologies are cranking out millions of panels a year, 
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and the difference in price between active- and passive-ma- 
trix screens has dropped to less than $1000. 

It is now availability, not cost, that is holding back the 
universal adoption of active-matrix screens. To meet the 
growing demand for color portables, vendors are turning to 
improved passive-ma- 
trix panels. In “Color 
To Go,” author Chris 
Chinnock explains how 
manufacturers are in- 
venting new techniques 
for enhancing the qual- 
ity of passive screens, 
such as the “active 
addressing” technology 
from Motif, a joint ven- 
ture of Motorola and In 
Focus Systems. 

For the foreseeable 
future, LCDs will con- 
tinue to deliver the best 
combination of price 
and performance. But 
some alternatives are 
beginning to appear on 
the horizon. Among 
these are different types 
of silicon that could be 
used to fabricate higher- 
performance, higher- 
resolution displays. Oth- 
er contenders include 
FEDs (Field Emission 
Displays), which are 
like flat CRTs, and 
AMEL (active-matrix 
electroluminescent) 
panels. None of these, however, is expected to show up in 
mass-market portzbles for several years. 


Keeping in Touch 

The dream of motile computing will be only partly realized 
if “anytime, anywhere” data communications isn’t made 
more practical. This is especially true for hand-held devices. 
Some analysts are convinced that the limited acceptance of 
PDAs has a lot t> do with their limited capabilities for 


JUNE 1995 BYTE 1014 
















Put your office in the palm of your hand. 


The new Apple® MessagePad™ 120 offers better screen clarity, 
more memory, and connectivity to both Windows™ and 
Macintosh® computers, so it’s never been easier to manage 
your business away from the office. Just look what you'll 
get with a MessagePad 120 (2 MB configuration only): 


¢ Pocket Quicken™the powerful personal finance 
software (with coupon redemption*) 


¢ Notion: The Newton List Manager—to help 
you organize and prioritize 


¢ External modem—lets you send faxes and 
send/receive e-mail 


¢ PowerNeWS“for staying in touch with world events** 
° NewtonMail™exchange e-mail with subscribers of on-line services** 


Get an Apple MessagePad 120 today. For more information on Newton software 
solutions and cellular capabilities, or for dealers nearest you, call 1 800 909-0260. 





*Coupon is included in the MessagePad 120 box. **New subscribers receive service and usage at no charge for the first month. ***Value is based on the combined suggested retail price of the products includ- 
ed with purchase. © 1995 Apple Computer, Inc. All rights reserved. Apple, the Apple logo, Macintosh, and Newton are registered trademarks of Apple Computer, Inc. MessagePad, the Newton Logo, and 
NewtonMail are trademarks of Apple Computer, Inc. Windows is a trademark of Microsoft Corporation. Pocket Quicken is a trademark of Intuit, Inc. Notion is a trademark of Eidetic, Inc. PowerNeWS is a trade- 
mark of PenTekk Software Technologies, Inc. Mention of non-Apple products is for informational purposes only and constitutes neither an endorsement nor a recommendation. 
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SALVATORE SALAMONE 


onnecting to the office 
from remote locations is 
certainly easier than it 
used to be—many hotels 
catering to business travelers have added 
dataports to the phones in their guest 
rooms, and most airport terminals have 
public phones with modular jacks. But 
there are still numerous occasions when 
a wired modem connection is impracti- 
cal or impossible: if you’re visiting a 
client’s office that has a digital PBX, 
for example, or if you spend much of 
your workday in a vehicle. 

Mobile workers who have experi- 
enced the liberation of cellular phones are now demanding 
the same freedom for their digital communications. The 
most common need for a wireless link between a mobile 
worker and the office is to exchange E-mail. But many 
companies would also like to use wireless networks to 
connect outbound employees with corporate data and 
applications stored on the network servers, minicomputers, 
and mainframes in the home office. 

The expansion of wireless communications from E-mail 
and fax to remote data access will take some time. One 
study estimates that by the year 2000 about 25 percent of 
cellular data users will still be using wireless connectivity 
only for personal communications (E-mail and faxing). 
The rest of the market for cellular data services will be 
split among several distinct types of users (see the figure 
“The Changing Mobile Market” on page 108). 

For example, service technicians need access to techni- 
cal documentation or warranty information at customer 
sites. Delivery and inventory workers need to transmit 
information gathered about packages or products. And 
then there are the professionals who require a full mobile 
office that provides access to remote applications, data, 
and personal communication services. 

The companies that are trying to address this market 
face a number of obstacles (see the text box, “Wireless 
Applications Stumbling Blocks,” on page 108). Perhaps the 
most serious problem is that low-bandwidth connections 
still plague wide-area wireless communications. In many 
areas, wireless networks are limited to data transfer rates of 
only 4.8 Kbps, which is much slower than the 14.4- or 
28.8-Kbps connections now taken for granted with wired 
modems and analog phone lines. Wireless WANs look 
even worse when compared to wireless LANs, which typ- 
ically deliver transfer rates of 1 to 2 Mbps. 








Even if you’re will- 
ing to settle for low 
throughput rates, there 
are still vast areas of the 
country (albeit mostly 
rural) that aren’t cov- 
ered by wireless ser- 
vices at all. 

Another problem is 
the lack of standards. 
Businesses are often 
dismayed to discover 
they must use different 
wireless modems and develop multiple versions of the 
same remote-access software just to access all the different 
wireless services. 

To compound this difficulty, some enterprises must 
develop their wireless applications to run on a wide variety 
of mobile platforms—everything from PDAs (personal 
digital assistants) with limited memory and processing 
power to Pentium-based laptops that rival high-end desktop 
systems. And as mentioned before, those mobile devices are 
increasingly expected to handle a lot more than just E-mail. 

All these issues have kept most organizations from 
deploying wireless applications in any broad manner. Two 
notable exceptions are United Parcel Service and Federal 
Express, which use special wireless software and thousands 
of mobile computers to track all their packages in transit. 

Fortunately, some recent developments should make it 
easier to create and deploy wireless applications. Wireless 
network providers are boosting their maximum through- 
put rates, new standards are coming with digital cellular 
networks, and there is a growing number of middleware 
products that should ease the chore of developing wireless 


hinder wireless 
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communications, but 


expanded service 

offerings and new 
development tools 
are helping 
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Lost Your Modem Cable? 
Push The XJACK Connector, 
Button. 


Not [he Panic 


Losing an external modem connector can be stress- 
ful. Unless you buy a modem that doesn’t require one. 


V.34 and the XJACK® connector 





In the PCMCIA slot, XJACK*pops out for use and back in for travel. 


Only Megahertz offers a V.34 modem with the 
XJACK® connector built in. It simply pops out at the 
touch of a finger and hooks to any standard RJ-11 phone 
cord — an especially convenient feature considering the 
hassles of trying to find or replace proprietary external 
connectors. 

Our connector is not only convenient, it’s durable, 
too. Independent tests have proven the XJACK connec- 
tor more dependable than all other PCMCIA connectors. 


SM 


“Tested, warranted and 
supported by manufacturer 
to ThinkPad Compatibility 
Standards. 


Save time, save money 

Our 28,800 bps speed means more productivity for 
users and less time on phone lines. Which means less 
money tied up in data transmission. And because it is 
based on the ratified V.34 standard, you can be assured 
of the most reliable connections possible. 

Megahertz modems also have the future built in 
with Flash ROM and Flash DSP upgradeability. Getting 
updates is as easy as downloading it from the 
Megahertz BBS at 801-320-8840. 

So choose the only V.34 modem with the XJACK 


connector. And never panic over lost cables again. 


For more information about 
the Megahertz V.34 modem, 
call 1-800-LINKING, ext. 4316. 
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*Niegahertz 


Megahertz offers a complete 
line of industry-leading 
mobile connectivity solutions. 


ahertz 


Linking Your Worlds 





The XJACK connector is U.S. Patent Nos. 5,183,404, 5,336,099 and 5,338,210, property of Megahertz Corporation. ©1995 Megahertz Corporation. Megahertz, the Megahertz logo, XJACK and Linking Your Worlds are all registered trademarks of Megahertz 
Corp. Megahertz is licensed by Spectrum Cellular Corporation. All other product names are trademarks or registered trademarks of their respective holders. Megahertz is a wholly owned subsidiary of U.S. Robotics Corporation. 
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Two Functions. One Card. 
Zero Hassles. 





The EtherneteModem from Megahertz Megahertz has also developed innovative Sooaica 
No one understands the advantages of a combi-| solutions to common con.ectivity problems. Like a 
nation Ethernet and modem card better than unique cable system that removes any confusion 





Megahertz. After all, it means one less thing to carry | between modem and Eth=rnet connectors. aden iden 





(or lose). One source for service and support. And Additionally, our E-hernet* Modem offers low 

only one PC slot required for simultaneous modem power consumption, savirg battery life. And intelli- mies 

and Ethernet connections. gent installation, making initial set-up fast and easy. ieites Adwiter 
If you expect more from the company that has Call us for more de-ails. Or visit our web page : 

sold and supported more PCMCIA modems than all at http://www.xmission.com/~mhz. 





You'll find that the Megahertz Ethernets Modem Megahertz offers a complete 


1: ‘ : . 24 line of industry-leading 
doesn’t just combine fur ctions, it eliminates hassles. mobile connectivity solutions. 


competitors combined, Megahertz 
won't disappoint you. Our single- 
minded focus on the mobile 

For more Megahertz EtherneteModem 
benefits, call 1-8C0-LINKING, ext. 4327. 


“Meg 


©1995 Megahertz Corporation. Megahertz, the Megahertz logo and Linking Your Worlds are all registered trademarks of Megahertz Corp. Megahertz is licensed by Spectrum Cellular Corporation. 
All other product names are trademarks or registered trademarks of their respective holders. Megahertz is 2 wholly owned subsidiary of U.S. Robotics Corporation. 


computer user has given us the 





ability to virtually eliminate 


Now you can use your modem 
and access your Ethernet network 


from a single PCMCIA slot. 


card/notebook incompatibilities. 


ahertz 


Linking Your Worlds 





SM 





“Tested, warranted and 
supported by manufacturer 
to ThinkPad Compatibility 
Standards. 
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When the rush was on to introduce a notebook with a 
Pentium” processor, Texas Instruments decided to do what 
others thought couldn’t be cone. TOS 

We created a notebook that maximizes peas 4 
Pentium performance by integrating full PCT bus architecture 
in our TravelMate 5000. 

And for flexible conneetivity, we designed a way to allow 
external access from the PUI bus to the latest peripherals. 

It was a challenge we addressed for two simple reasons: 
to give users true desktop Pentium pertfor- 
mance for faster running software and expan- 





ston capabilities for investirent protection. 

So now you have a notebook with smoother full-motion 
video and enhanced 3-D graphics. In addition, we designed the 
TravelMate 5000 to take advantage of the “plug and play” capa- 
bilities of Windows 95° when it becomes available. 





But our engineers didn’t stop there. 
We added a second lithium ton battery without 
sacrificing size, weight or eliminating a floppy drive. 

In addition, wireless communication with other notebooks 
and desktops is very quick and easy with our integrated 
infrared capabilities. 

The TI TravelMate 5000. For more information on what 
others thought you couldnt do with a notebook, simply call 
1-800-TI-TEXAS (e-mail: 2ti@ms¢g.ti.com). 


EXTENDING YOUR REAC H™ 


wis TEXAS 
INSTRUMENTS 


Warranty may vary from country to country. Contact your local TI office for details. Batteries and options 
are covered by a one year limited werranty. *Depending on model. TravelMate and “Extending Your Reach” 
are trademarks of Texas Instruments. Windows 95 is a registered trademark of Microsoft Corporation. 
Pentium is a trademark and the Intel Inside logo is a registered trademark of Intel Corporation. © 1995 TI. 
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Mobile Computing 
Color to Go 


CHRIS CHINNOCK 


obile-computer 
screens are roughly 
midway through a 
transition from mono- 
chrome to color. Five years ago, color 
screens on laptops were quite rare; five 
years from now, they will be not only 
commonplace, but taken for granted. 
~ Monochrome displays might still be 
offered on the lowest-end laptops in 
the future, and palmtop devices will 
cling to monochrome displays for a 
while longer. But for the most part, col- 
or screens will soon be the accepted 
standard, just as they are on desktop 
systems. 

User demand for larger and brighter color displays seems 
relentless, and it poses great challenges for the designers 
who struggle to cram these screens into smaller and lighter 
mobile systems (which users also expect to run longer on 
a battery charge). Newer display technologies could prove 
to be their salvation, but LCDs still have plenty of room for 
improvement and will continue to dominate the market 
for the immediate future. As new display and materials 
technologies evolve, prices will drop, and innovative com- 
binations could lead to new categories of mobile-comput- 
ing products. 





LCD Is King 

Today’s LCDs are essentially valves that regulate the 
amount of light emitted from an internal backlight. This 
light passes through several layers of polarizers, liquid 
crystal materials, and color filters. A screen image is con- 
trolled by a grid of electrodes that determines how much 
light passes through each grid point, or pixel. 

AMLCDs (active-matrix LCDs) have a transistor at 
each pixel site, while PMLCDs (passive-matrix LCDs) 
don’t. These transistors provide better control over the 
light that passes through the grid, enabling more vivid col- 
ors and faster updates without ghosting. This is particular- 
ly important for multimedia applications that use motion 
video. (See the table “Comparing Today’s LCD Tech- 
nologies” on page 122.) 

Notebook computers represent a significant portion of 
the mobile-computing market, and both types of LCDs 
are almost universal in these systems. Passive displays 
cost less, of course, so they’re generally found in lower-end 
notebooks. Active displays are likely to cost about twice 
as much as their passive counterparts for several years to 











come (see the figure 
“LCD Price Trends’ 
on page 118). 

Up to now, the vast 
majority of AMLCDs 
have been manufac- 
tured in Japan. High- 
volume manufactur- 
ing capacity is rapidly 
expanding—not only 
in Japan, but also in 
Korea and Europe. 
(The U.S. has only a 
few low-volume factories.) This expansion in Asia and 
Europe is being encouraged by the maturity and stable de- 
mand of LCD technology. “Customers have finally realized 
that active-matrix displays can do the job,” says Dave 
Kuty, display project manager at Apple. “They have moved 
past the ‘needing improvement’ phase to the ‘acceptable’ 
stage.” 

Steve Depp, manager of home electronics and the sub- 
system technical and applications lab at IBM Research, 
agrees. “The develcpment of AMLCDs is beginning to 
look like silicon’s. There’s a technology road map show- 
ing what levers you pull at what time. That’s a sign of a rea- 
sonably robust technology.” 

With so much money and brainpower being invested 
in AMLCDs, suppliers expect to make progress in all as- 
pects of production: screen quality and size, power con- 
sumption, weight, and cost. 

“The primary emphasis this year will be to shift the 
10.4-inch VGA-resolution [640- by 480-pixel] screens to 
SVGA [800 by 600 pixels] and to add more bits of color,” 
says Joel Pollack, senior product marketing manager at 


to come 
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Although some new 
display technologies 
for mobile computers 
are on the horizon, 
LCDs are likely to 
dominate for years 
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DFle-) ol celeb lel kw Aygo) slelela mom maale Leave your network printing So get up to speed. 

Ui iutant]kome (ot: \4ne)om olaraincl male problems behind. At $5,199, we've broken the price 
stunning, typeset-quality 1200 dpi The Typhoon 8's patented Virtual barrier to the next level of 
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Typhoon 8 takes laser for up to 64 
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new heights. network! 


imaging, Adobe 
PostScript® Level 2, 
PCL 5 and camera- 





Taking your printing needs by storm 


© 1995 Dataproducts Corporation. Dataproducts and Dataproducts with its associated logomark are registered trademarks 
and Typhoon and VPT are trademarks of Dataproducts Corp. PostScript is a registered trademark of Adobe Systems Inc. 
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onger I 1 itua h excl isive. Now you can have both with an Intel 
ebook. In fact, all of today’s most demanding desktop software 
edia and 3-D graphics, now runs just as great on your notebook. 
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© 1995 Intel Corporation. For more inf mation on tel Pe: um processo family contact Intel on the Internet at http://www. intel.com/procs/pentium/ 
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and fuel injection aren’t customization options available from 





Gateway, an installed network card, 4X three-CD changer, multi- 
media kit and many other PC peripherals are. And the seven-bay 
desktop case can be easily modified with additional drives or 
peripherals. 

Yes, Dad could’ve bought a standard sedan in 1957, but this 
baby was a real steal and loaded with options. He’d be proud that 
you demand the same from your PC. You know it’s a classic piece 
of machinery, and priced at just $2,499, the Gateway 2000 P5-100 
Best Buy 1s the only logical choice. 

Call Gateway today and ask about the incomparable values on 


all our PC models 





are trademarks or registered trademarks of Intel Corporation. Trinitron is a registered trademark of Sony Corporation. All other brands and 


include shipping or applicable sales tax. 
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PROCES &S.0R 


HB Intel® 100MHz Pentium™ B 15" Vivitron™ Color Monitor 


Processor Mi 7-Bay Desktop Case 
@ SMB RAM B AnyKey® Keyboard & MS 
256K Cache Mouse 2.0 


i 1GB 10ms IDE Hard Drive H Microsoft® Office Professional 

i PCI Enhanced IDE Interface 4,3, Bookshelf® and Money 3.0 

@ 64-Bit PCI Graphics Accelerator Hi MS-DOS® 6.22 & WFW 3.11 
with 2MB DRAM Mi 3-Year Limited Parts Warranty 

4X CD-ROM Drive $2499 

@ 3.5" Diskette Drive 


“You've got a friend in the business.”® 





800-8 46-2058 


610 Gateway Drive ¢ P.O. Box 2000 ¢ N. Sioux City, SD 57049-2000 
Phone 605-232-2000 * TDD 800-846-1778 * Fax 605-232-2023 





The information you 
need is out there. 


But how do you find 
it when it counts? 


“\ Introducing Profound; the online service that 
quickly pinpoints what you need to know. 


- Truckloads of new articles, reports and statistics emerge 
= every day — information that’s vital to your job, your 
industry and ycur investments. But who has time to 
extract the crucia. facts? Now Profound’s revolutionary 
InfoSort™ system can deliver the precise information you 
want. Just point and click and Profound scans millions of 
documents in secands. 


The most comprehensive business database ever. 


Access resources from the world’s leading publishers, many 

of which aren't available anywhere else. News from over 

4,000 newspapers, periodicals and news wires from Reuters, 
The Associated Press and others. Over 40,000 research reports 
from publishers like Frost & Sullivan and FIND/SVP. Reports 
from Dun & Bradstzeet, Standard & Poor’s and Smith Barney. 
Current stock and commodity prices. All accessible through 
your Windows'-based PC and modem for only $19.95 a month. 
Includes graphics and Adobe™ Acrobat” software. 


Custom Alert” automatically informs you about 
exclusive news on your world. 


Pick the topics tha: really matter to you — a client’s business, 
the competition, your personal investments. 
Then, every time you open up Profound, a list 

of the latest and most relevant news articles _ 
and research reports will be waiting for you. 






Let us prove to you how valuable timely 
information can be, free* 


Call 1-800-688-5583 and request your free software today. 
~ You'll get your firs: month’s subscription at no charge. 
_ Plus five free hours of online time. 





eo ¢ 2 #10) =) @ 


Business Intelligence Online 








© 1995 Profound, Inc. *Windows is a registered trademark of Microsoft Corporation. Adobe and Acrobat are trademarks of Adobe Systems Incorporated 0: its subsidiaries and may be registered in certain jurisdictions. 
*Includes five free hours (a $34.75 value). Plus Adobe™ Acrobat™ software customized for Profound. The first monthly subscription fee of $19.95 will be w-ived. Your five free hours must be used within 30 days-of first logging on to Profound. 
Additional time is $6.95 an hour, based on minutes used. 











What makes SAMTRON MONITORS > 
such a great value? 


QUALITY 
Producing high quality monitors 
is our only business. In fact, our 


commitment to quality has been 


WNUEGYEEEER recognized by the 
BVIE leading testing 
facilities in the 
U.S. According 


to the NTSL lab report in the 
January 1995 issue of BYTE 
magazine, “The Samtron SC-728SXL 
earned the best overall image quality 
rating’. In their December 1994 issue, 


Windows Magazine wrote “It’s not often that high 


RiiINDOWS 


with its truly flat 17-inch screen is an exception. Right 


quality comes at a midrange 


price. But Samtron’s SC-728SXL, 





out of the box, the quality of this 17-inch monitor was 


apparent.” 


TECHNICAL SUPPORT 

Our commitment to quality doesn’t end when you buy 
a Samtron monitor. Our professional Customer Service 
Representatives are available for unlimited technical 


‘support. Call our toll-free 






technical support line at 


1-800-SAMTRON. 





Samtron Value 
* "Best" High Quality 
* Proven Technology 
* Winning Reliability 












WARRANTY 
& SERVICE 





Every monitor 
Samtron manufactures is backed 
by a 3-year Parts and 2-year Labor 
Warranty. Samtron “STAR” 
Service Centers guarantee your 
satisfaction by offering 48-hour 


turnaround warranty service”. 


SC-728SXL 


FULL LINE SELECTION 

If your needs call for the impact of a 20" 
display, or the versatility of a 15" flat screen, our product 
line offers a full selection of high-quality monitors ideal 


for use in any application. 


a 
Quality Ranking 


Quality Renking Ve 


onitor Growth 


SC-528UXL SC-726DXL SC-208DXL 

15" 0.28 Dot Pitch 17" 0.26 Dot Pitch 20" 0.28 Dot Pitch 

1280 x 1024 (60 Hz) 1600 x 1280 (60 Hz) 1600 x 1280 (60 Hz) : 

MPR IT MPR II Mac Compatible MPR II Mac Compatible _ 





MONITORS WITH STARPOWER” 


18600 Broadwick Street 
Rancho Dominguez, Califomia 90220 
Tel: (310) 537-7000 


Fax: (310) 537-1033 © 
Technical Support: (800) SAMTRON 


Certificate No. FM 20557 


*STAR Service Centers available to U.S. Customers only. The EPA Energy Star™ emblem 
does not represent EPA endorsement of any product or service. Specifications subject to 
change without notice. Screens are simulated. 
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Compare the Features 
VALUE 
List price (U.S. dollars) 


Number of pre-defined symbols 
Number of clipart images 

Number of photos on CD-ROM 
Number of fonts 

Number of colors 

Number of pre-defined arrow types 
Number of import/export filters 
Number of symbol libraries 


vVvvvvvvvvy yv 


EASE OF USE 


“Drag and drop” symbols 
Symbol auto-connect 
Auto-resize symbols to fit text 
On-screen text and line editing 
On-line interactive tutorial 
Spellchecker 

Symbol substitution 






vvvvvvyv 
®eeeee © 
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DIAGRAMMING FEATURES 


OLE 2.0 server 

Create customized symbols 

Draw symbols 

Save customized symbols to library 
Open multiple symbol libraries 
Diagram linking 

Create custom line arrows 

Works in layers 

Rotate objects 

Mirror objects 


CorelFLOW is the fast, easy way to organize and communicate your 
ideas with flowcharts, diagrams, schematics and more! 





vVvvvvvvvvvyv 
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NETWORK READY! 













Fie Edit Yiew Format Arrange Help 
Oe ae ers Cie 
PHC 


Floating Smart Symbol Libraries Link symbols to other 
provide quick access to over CorelFLOW diagrams 
2,000 "drag and drop" symbols. or other applications. 


"Drag and drop" files directly 








Connect symbols automatically 
as you draw with over 30 from any OLE 2.0 compatible 
customizable connector styles. application. 

a 
Edit text directly on screen Tee Fiber 2, Add flair to your diagrams 
and add impact using any “lft flict . with any of the 1,000 clipart 
of the 100 TrueType fonts. _ images and 1,000 photo 


images included. 





"Inside and out, 


1-800-333-3330 


CorelFLOW is a beauty." 
worn STAPLES $6959" ¢ COREL 


KUR-0065 


Call now for faxed literature! 
1-613-728-0826 ext. 3080 
Document #1054 


The Office Superstore 


Call for the store nearest you! 











*USS$ plus applicable taxes. 
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(OUR COMPANY THE THING IT NEEDS Most. 











Fig.] Backbone 


profitable business demands: keep running. Compaq’s CD-based SmartStart ensures a smooth, integrated installation, and 
our Insight Manager constantly monitors for potential problems — which, if encountered, are covered by the Compaq 


Pre-Failure Warranty. For more information, call 1-800-853-9518 or visit our Web site at 


www.compaq.com. We can help you get the performance you need. As well as the support. COMPAG. 


yer are registered trademarks of Compaq Computer Corporation. NetWare is a registered trademark of Novell, Inc. Pertium is a registered trademark of Intel Corporation. “Limited warranty. _ 
plicable only to disk drives running under Compaq IDA, IDA-2 or SMART SCSI Array controllers and models with advenced ECC memory. : 
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SIRE! Mobile Computing 


brainy, brawny Batteries 


GIL BASSAK 


n the continuing quest to extend 
the operating time of their mo- 
bile computers, manufacturers 
are finally getting smart—smart 
batteries, that is. And more powerful 
batteries, too. 

Thanks to sophisticated electronics 
and power management subsystems, 
these new rechargeable batteries prom- 
ise to live longer, better lives. Equally 
important, they can predict their own 
useful operating time with unsurpassed 
accuracy, ending the guesswork that 
has long plagued users. Smart batter- 
ies began appearing in notebooks from 
Compaq and IBM in 1993, and they’re coming soon to 
many other systems. 

In the past, you judged batteries by sheer electrical ca- 
pacity alone. The stronger the battery, the longer it could 
run between charges. Obtaining a longer battery life boiled 
down to increasing the battery’s size or reformulating its 
chemistry. To be sure, advances in chemistry continue to 
bear fruit. But the performance of existing battery tech- 
nologies can be significantly improved by integrating smart 
electronics that report the battery’s precise charging status, 
temperature, age, and chemistry. 

Armed with this information, a mobile system can ac- 
curately predict how much longer the battery will last and 
adjust its power management tactics to squeeze more work 
out of the battery’s remaining capacity. You see a “fuel 
gauge” that shows almost exactly how much battery time 
remains, and you have more options for extending that 
time. 

When a smart battery finally runs out of juice, it also 
knows how much recharging it needs. This extends the 
overall life of the battery and keeps the mobile computer 
running at maximum operating capacity. 





Starting from Strength 

Intelligence notwithstanding, a battery’s fundamental 
strength starts with its chemistry. For that reason, battery 
makers are hard at work inventing and refining better 
rechargeable cells. And that work is paying off. Eclipsing 
the once-dominant nickel-cadmium batteries are NiMH 
(nickel-metal-hydride) and lithium-ion cells. Lead-acid, 
which is a popular chemistry for rechargeable batteries in 
other devices, has a doubtful future in mobile computing. 
Rechargeable alkaline batteries probably won’t play a ma- 
jor role in laptop computers, but they could prove useful in 





smaller devices. 

For years, nickel-cad- 
mium has been synony- 
mous with rechargeable 
batteries for portable tools 
and electronics. Bu: be- 
cause cadmium can be 
hazardous if the spent 
batteries are not disposed 
of properly, nickel-cad- 
mium batteries have lost 
ground to cells built with 
the newer NiMH chem- 
istry. NiMH batteries create fewer disposal problems and 
have at least 20 percent more volumetric energy density 
(i.e., energy for a given volume). NiMH batteries enjoy a 
service life that’s about 40 percent longer than nickel-cad- 
mium batteries. 

What’s more, nicxel-cadmium is a mature technology, 
with faint prospects for further advancement. NiMH bat- 
teries, which were introduced six years ago, should continue 
to improve for years to come. For example, new sponge- 
metal NiMH cells from Panasonic are said to deliver up to 
150 percent more poser than comparable nickel-cadmium 
batteries. 

These strengths heve not been lost on systems designers, 
who are adopting N:MH cells as the battery of choice for 
today’s mobile computers. For power tools and other con- 
sumer devices, nickel-cadmium batteries are still a main- 
stay. They are less prone than NiMH batteries to damage 
from high charge and discharge rates. 

Lithium-ion battenes are gaining favor, too. They deliver 
about 50 percent more volumetric energy density than 
NiMH batteries anc about 80 percent more gravimetric 





systems are 


more efficient 
batteries 
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New chemistries 
linked to advanced 
power management 


producing much 
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When it comes to creating high-quality business diagrams, mission. Only ABC FlowCharter 4.0 features automatic 
new ABC FlowCharter 4.0 gives you ultimate power, line crossovers, intelligent line routing and data fields. 


7 : ABC l 
flexibility and control. The sa Flovecrter | Visio3,0 |Coreiow2.0| dd those are just a few of the 


program is loaded with four features we've added to make 


Automatic add/delete shapes 


fully-integrated modules your life easier. Right now you 


specifically designed to meet can get ABC Flowcharter 4.0 


the demands of the business for as little as $99.95 upgrade. 


Royalty free flowchart viewer 


(ABC Viewer™) 


graphics user. Whether you And you can upgrade from any 





need to create complex business graphics program you 





2\ pre-defined diagram templates 


flowcharts for TQM and BPR, ceaian dain already own. No other program 
analyze your statistical data, or simply pull together clean, gives you such complete power for so little. If you want 
colorful presentation charts in a matter of minutes, to settle for less, it's your business. Contact your 





ABC FlowCharter 4.0 can help you accomplish your favorite reseller or call 1-800-877-3040. 
CON qSOFT WARE 
Sort wa REL BSPECTRUM 





*U.S. SRP ($149.95 Canadian) for users of any Micrografx product or any version of the following competitive products:Visio, CorelFlow, AllClear, Flowcharting 4, 
EasyFlow, or other diagramming software. Copyright 1995© Micrografx Inc. All rights reserved. All trademarks are owned by their respective companies. 
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WEW SATELLITE. 
AND FUTURE SHOCK. 








Built-in power supply: Engineered for ultimate 
portability, there’s no bulky external AC adapter 
to carry — this slim power cord is all you need. 





Connectivity and expansion: Two stacked 
PCMCIA slots (two Type L-II or one Type III) give 
you plenty of room to grow with data/fax modems, 

networking adapters, hard drives and more. 














You only need one computer: 
Replace your desktop system 
with a Satellite’ and an optional 
Port Replicator, for one-step 
connection to your monitor, 
keyboard, printer and more. 







Multiple display options: Caoose from Toshiba’s 
renowned active matrix color, dual-scan color or monochrome displays. 
You get a system that’s right for your taste, budget and applications. 


tin’ 
cag SU 


Price — od “i 
sii. The New Satel ite T2100 Se ries. Introducing the affordable notebook 


Ae computer that comes complete with a future. Packed with features usually reserved for much 
more expensive machines — fast processor, large hard drive, AccuPoint™ integrated pointing device 
and built-in AC adapter — the value is clear. Add to this, your choize of large color or monochrome displays, 
Plug and Play expansion capabilities and an optional Port Replicator, and the new Satellite becomes the only 
computer you'll need for years to come. Call 1-800-457-7777 for vour nearest dealer. 


In Touch with ‘Tomorrow 


TOSHIBA 


112100. Reseller prices may differ. All prices and specifications are subject to change. Shipping, handling and applicable sales tax not included. *72100 Series produ ts are sold at selected retailers as T2105CT, T2105CS and T2105, with additional pre-installed software. 
©1995 Toshiba America Information Systems, Inc. The Intel Inside logo is a trademark of Intel Corporation. All products indicated by tradensark symbols are trademarked and/or registered by their respective companies. 
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New Close-Up Offers Fastest a \: 
ah 
second 
a 
Remote Windows Speed 2 
Fastest Modem Communications WinBench"95 Ver 1.0 
Now Close-Up, two-time winner of by Ziff-Davis Labs Tests 
PC Magazine “Editors’ Choice” award for R Windows" d 
remote communications software, has a emote WIN OWS Spee 
brand new version that lets you view & The graph on the right shows the speed 
control other PCs by modem —just as if of the three leading remote control 
you were there! programs when transferring Windows 
screens. As you 
“Version 5.0 Close-Up was fast, but Version 6.0 can see, Close-Up cng 
has even better Windows performance and added tet agneet Gae ena | 
—— to et it ahead of the pack.” : fo connect between 
PCs running DOS or 
ne Magazi ane J uly 1994 Windows, sain 
the need to switch 
Why Is Close-Up So Fast? Non-4Intrusive Technology vies onectin 
Close-Up learns as it works. It uses Al Unlike most remotes, Close-Up’s installa- 0 different PCs. 
(Artificial Intelligence) to compress all tion does not modify any of your sensitive 
Windows video function calls. That's why Windows files, including the SYSTEM.INI 
Close-Up does so well in Windows Bench- and WIN.INI files, allowing Close-Up 
mark tests (see WinBench 95 chart). and your PC to run at optimal levels. 
Close-Up uses its revolutionary Photo- > 100,000 
graphic Memory’ so that once Close-Up has Use Close-Up and Your Fax a 
seen all or part of a Windows screen, it’s Softwa. re on One Modem = 
memorized. Then as screens change, Close- we cosets may S 
Up only transmits new unmemorized data. Ele_Brone_gptene Yew Hep A 
Incredibly, with this technology Close-Up Septem eee Oe << 
gets faster & faster the longer you use it. ze _ 
Expert System Makes 
Communications Easy 
You don’t have to be a communications Save money by using 
expert to get the results of one. Close-Up just one modem with 
has an Expert System that automatically Close-Up and your fax software. 50,000 
analyzes system components and configures Simply click the Close-Up sleep ) 
your system for maximum speed. icon. What couldbeeasie! = & 
RISK FREE OFFER Call 805-964-6767 | 
Try Close-Up 6.0! If you're not absolutely convinced that Close-Up 6.0 is the : 
fastest remote program, we'll give your money back! Order Close-Up 
Host & Remote, a complete system for only $199. 
Upgrade your competitive communications program to new 
Close-Up 6.0 Host & Remote now for only $69%°. 
We invite you to reproduce this test. Modems: Hayes OPTIMA 288 V.FC. Computer: (Host) Gateway, (Remote) Micron, 
Pentiums 90Mhz, 32MB RAM, 128KB RAM cache, 500MB HD, IDE controller, no hardware disk cache. Video: (Host) STB ae 
Lightspeed IMB VRAM, (Remote) Diamond Stealth 64 2MB VRAM. 800 x 600 pixels, 16 colors. SuperVGA.DRV 11/1/93. 75 Hz. : 0 





MS-DOS 6.22, SMARTDRV 2MB cache. WinBench 95 is available on ZiffNet via CompuServe. All products are shipping versions. 
Test performed without verification by Ziff. WinBench trademark of Ziff-Davis Publishing Co. Windows trademark of Microsoft Corp. 
*60 day money-back guarantee if purchased directly from Norton-Lambert. Offer expires 9/30/95. All prices in US Dollars. Prices exclude shipping. 








LAN TIMES 
RECOMMENDED 
‘NETWORKING EDITOR TE 
Beis International a —— 
Product of the Year ; 
October 1994 November 1993 January 11,1993 February 25,1992 February 1992 January 14,1992 November 18, 1991 March 1991 January 16, 1990 October 31, 1989 April 1989 February 1989 October 1988 
Close-Up 6.0 Close-Up 5.0 Close-Up 4.0 Close-Up 4.0 Close-Up 4.0 Close-Up 4.0 Close-Up 4.0 Close-Up/LAN 2.0  Close-Up/LAN 2.0 Close-Up 3.0A Close-Up/LAN 2.0 Close-Up 3.0A Close-Up 3.0A Close-Up 3.0A 
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They used to say you had a healthy glow, 





You're healthier without the glow. 





Here’s something you may not know ... certain monitors 
may be harmful to your health. When facing some 
monitors hour after hour, you may be exposing your- 
self, your family or your employees to unhealthful 


emissions. With that in mind, ViewSonic has adopted 
TCO, the strictest Swedish standard, for many of our new 
monitors, including our new ViewSonic 17GS. This standard is more stringent 
than the older MPR-II or Energy Star™ guidelines. The unique benefits of TCO 
certification include substantial reductions in heat emissions, power consump- 
tion and decreased exposure to electromagnetic fields. 


The high performance ViewSonic 17GS 17-inch (15.7” diagonal viewable 

area) monitor includes all you want and expect from such a superior product 
— like a maximum resolution of 1,280 x 1,024, low 0.27mm dot pitch, refresh 
rates as high as 160Hz and Plug & Play + for compatibility with Microsoft's 
Windows’95. Plus it has OnView™ controls for simple on-screen adjustments 
and set-up. With ViewSonic’s Super Contrast CRT you can expect sharp, bright, 
unsurpassed screen images. All of this, plus it’s right for your budget! 


To offer attractive pricing for their systems, many computer companies 
integrate lower quality monitors providing less emission protection. You have 
a choice. Demand the quality, performance and safety available from 


ViewSonic now! 1995 


PC and MAC compatible 


COLOR MANAGEMENT SYSTEM | 





ViewSonic | ViewSonic | ViewSonic 
hase lake Tel: (800) 888-8583 Ext. #269 or (909) 869-7976 
CRT (Viewable) | 17” (15.7”) | 17”(16.0”) | 17” (15.7”) Fax: (909) 869-7958 
Dot Pitch Call FaxSonic at (909) 869-7318 (fax-on-demand) 
Plug & Play+ | YES | YES | YES | Request Doc. 151 (17GS), 150 (17GA), 153 (17PS) 
YES 


YES © 2 
TCO Certified | YES V iewS onic’ Applelink: VIEWSONIC + Compuserve: 73374, 514 
Max Resolution 


All products and trademarks are brand names of their respective companies. 
Ss Th D ° a The three bird logo is a registered trademark of ViewSonic Corp. 
2 e e i} e Te 740 2 e Specifications subject to change without notice. 
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Free Yourself! 


Get the wireless PC Remote™ 
today and never be tied to your 
keyboard and mouse again. 





¢ No more stiff neck and back all Now, To Order 
from hunching over your 1-800-555-1205 
desk to use your keyboard Only $99 


¢ Reduces finger fatigue with 
unique two-thumb design 


e Intuitive layout makes it 
simple to use 





30 day money-back guarantee 
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No Wires. No Limits. 
Testimonial #1: 
“Load Leveling Your Day” 


ARDIS PersonalMessaging” 


two-way peer-to-peer messaging where message delivery is 
guaranteed and rates for typical messages are far less than 
nationwide one-way wireless and, unlike cellular, there are 
no roaming charges. The ARDIS two-way (( )) 
wireless network covers over 90% of U.S. 


(( »)) 
business locations with deep SNS A te 


in-building, in-vehicle and "A Porm,” 
on-street coverage. AR [LD | S 


RadioMail relays messages via ARDIS 
to/from the Internet, including all 
major Internet-connected on-line 
services (America Online, etc.) and 
E-mail systems (cc:Mail, etc.). 

Other RadioMail subscriber services 


. ag include: faxing; headline news; instant 
RadioMail stock quotes; operator dispatch. 
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You Can Take It with You 


Windows 95 keeps up with users on the go 


JON UDELL 







en Microsoft began de- 
signing Windows 95, the 
handwriting was already on 
the wall: Portable PCs would soon begin to 
displace desktop systems, acting as home 
computers and road machines. Windows 
95’s Plug and 
Play support— 
with dynamically 
loadable and un- 
loadable VxDs 
(virtual device 
drivers )—antici- 
pated the needs of 
the user who 
yanks a PC off 
the company net- 
work, pounds out 
a speech on an 
airplane, arrives 
at the conference 
hall just in time to print 
it, and jacks into the com- 
pany network at the end 
of the day from the hotel. 

The best way to reach 
this state of perpetual mo- 
tion will be to use a dock- 
able laptop. Punch the 
eject button, and you trig- 
ger a flurry of activity as 
Windows 95 negotiates 
with applications to re- 
lease their hold on files 
and devices, and then un- 
loads drivers. Dock the PC, and every- 
thing comes back. (Caveat: I’ve seen this 
done but haven’t tried it myself.) Everyone 
will want to do this, but everyone doesn’t 
have a docking station. 

What does Windows 95 do for non- 
dockable portables? On the hardware side, 
it handles the hot swapping of PCMCIA 
cards (as does OS/2 Warp), and it can 
monitor battery power and react to sus- 
pend/resume events. There’s also a hard- 
ware profiles manager (again, a la OS/2 
Warp) that can prompt you at boot-up time 
to choose between, say, an office config- 
uration and a remote setup. Even with all 
this flexibility, though, you can still re- 
boot more often than you like—as when 
you change your IP address. Windows 95 
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The Briefcase (above) helps 
you manage files that 
sometimes live on a desktop 
or server machine and at 
other times travel with you on 


Wizards (right) make it easier 
to navigate the forest of 
dialog boxes involved in the 
configuration of dial-up 
networking. Note that 
“Internet” is now a supported 
PPP server type, which means 
you can establish a dial-up 
connection to an IP service 
provider as well as to the 


isn’t as dynamic as NetWare. 

Shiva helped Microsoft integrate PPP- 
based dial-up networking into Windows 
95, and the results are impressive. From 
home, I can dial the office and run three 
protocols (IPX/SPX, NetBEUI, and 
TCP/IP) and two clients (Novell and Mi- 
crosoft), navigating the full panoply of re- 
sources on our net- 
work. Negotiation 
of communications 
settings, a problem 
in earlier beta ver- 
sions, was smoother 
in the current Beta 
3. Resource brows- 
ing, however, re- 
mains maddeningly 
slow. Microsoft 
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says its protocols are “slow-link aware,” 
which helps make data transfer more ro- 
bust. What would also help would be im- 
proved client-side caching, so that labori- 
ously retrieved directory listings need not 
be refetched. 

I had to dial in to a Windows NT ma- 
chine because the Windows 95 remote- 
access server in the previous beta version 
had vanished in Beta 3. It will be avail- 
able separately, and that’s a relief to cor- 
porate IS managers. If they were suspi- 
cious of Windows 3.11’s 
peer networking, they’ll be 
terrified of deploying thou- 
sands of Windows 95 sys- 
tems, each of which could be 
a security risk. 


Where 
to Find 





Windows 95’s mail client, now called 
Microsoft Exchange, uses the LAN when 
you’ re in the office and dial-up networking 
when you’re elsewhere. A nifty remote 
preview feature lets you scan message 
headers and specify which to retrieve. 
Users of nondockable portables will ap- 
preciate its ability to fetch messages non- 
destructively—that is, without altering the 
state of the post-office message store. 

Why do that? If you operate separate 
home, office, and road PCs, you know that 
managing multiple local message stores 
leads to vexing synchronization problems. 
If you can’t avoid these problems by con- 
solidating everything into a multipurpose 
PC, it’s handy to let multiple PCs share 
one post-office account without stepping 
on each other’s toes. I used Exchange to re- 
motely access both 
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erver Types 


Microsoft Corp. 
Redmond, WA 

(800) 426-9400 
(206) 882-8080 
fax: (206) 936-7329 


my Microsoft Mail 
and CompuServe ac- 
counts. 

Mobile users will 
appreciate Windows 
95’s deferred-printing 
capability. You can 
print to a network 
printer when you’re 
off-line. When you re- 
connect, Windows 95 
finds the printer and 
prompts you to com- 
plete the job. 

You can use the 
Windows 95 Brief- 
case to help synchro- 
nize files between your portable PC and 
a desktop or server system. You might, 
for example, keep a PIM (personal infor- 
mation manager) data file on a server to 
share it with others and include it in the 
nightly server backups. If you drag a copy 
of the file to your portable’s Briefcase, it 
can move the file back and forth for you. 
When you're leaving the office, a Briefcase 
update copies from the server to your 
portable. When you return with new PIM 
data in the Briefcase, another update ef- 

fects the reverse transfer. 
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Jon Udell is BYTE’ s executive 
editor of new media. You can 
reach him on the Internet or 
BIX at judell@ bix.com. 
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PDAs Bounce Back 


MICHAEL NADEAU 


all them what you like— 
PDAs (personal digital 
assistants), personal 
communicators, orga- 
nizers, palmtops, or hand-held PCs— 
but sooner or later, you’ll almost cer- 
tainly be using a small computing 
device to communicate and manage 
information. Even today, in what might 
be considered the primeval era of 
PDAs, they help thousands of users 
keep track of schedules, maintain to- 
do lists, and serve as mobile nodes for 
exchanging data in remote locations. 
Mobile workers are using PDAs to 
gather sales statistics, retrieve information from on-line 
databases, and keep in touch with their home offices via 
paging services or even cellular phone networks. 

So why, after years on the market, have PDAs failed to 
take the world by storm? Unfortunately, they are still prod- 
ucts of an immature technology. While they can perform the 
above tasks and more, they’re relatively inefficient, or pro- 
hibitively expensive, or both. Some companies that were 
planning to introduce PDAs have postponed their projects, 
and others (e.g., Eo) have vanished from the market. 

But the good news is that PDAs are evolving rapidly. 
Prices for both systems and services are dropping. User 
interfaces and hardware designs are growing better suited 
for important tasks. Desktop connectivity—which was at 
first almost nonexistent—is widely available and much 
more sophisticated. Battery life is improving. More de- 
velopment tools are available and software is multiply- 
ing. Perhaps most significantly, wireless communications 
services are becoming more affordable and widespread. 





Cost Controls 
Today, price is still a major barrier to the proliferation of 
PDAs. A general-purpose PDA with integrated land-line 
and wireless modems will cost you $1000 to $1500. That’s 
not cheap, but nearly two years ago such a device (the Eo 
Personal Communicator 440) cost nearly $3000. 

Personal organizers have dropped in price as well. The 
street price of the Casio Z-7000, for example, has dipped 
from $700 to $400. The industry consensus is that sales will 
surge when prices hit between $600 and $700 for a de- 
vice with two-way wireless communications and between 
$200 and $300 for a less communicative PDA. 

A few key components are keeping PDA prices high. 
LCD screens are a relatively costly item—as much as $30 





per unit. Because 2ach 
PDA requires its own 
unique display, verdors 
can’t take advantage of 
the economies of scale 
that notebook vendors 
enjoy. After the LCD, the 
most expensive compo- 
nent in a PDA is usually 
RAM. The less memory 
the PDA needs, the more 
control its designers have 
over system cost and size. 
For this reason, many 





Slowly but surely, 
PDAs are evolving 
into useful business 
tools. High prices 


and an inadequate 
wireless 

infrastructure 
remain obstacles. 








PDA applications and 
some OSes are written in assembly language to conserve as 
much memory as possible. 

The purchase price of a PDA often pales, however, 
when compared to the user’s long-term cost of subscribing 
to a wireless communications service. RadioMail (San 
Mateo, CA), a provider of E-mail and other wireless ser- 
vices, charges $39 to $139 per month for access to the 
Ardis radio network. The lowest fee in that range allows 
you to send up to 100 messages of 240 characters each 
per month. Additional messages cost 21 to 36 cents each. 

If you add paging services, connections to on-line services 
such as CompuServe, or access to information downloads 
such as stock quotes, your monthly bill escalates. On the 
bright side, many cf these services were unavailable or 
more expensive when PDAs first appeared a few years ago. 


Form Follows Function 
PDAs are very diversified, and they’ll probably become 


more so in the future, although this is a matter of debate. 
continued 
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Software (Bothell, WA). A full range of 
communications options is also available. 

Expect many more variations of these 
basic archetypes to appear in years to come. 
What you won’t likely see are many PDAs 
larger than the currently available offer- 
ings. “People want products that look like 
a notebook [PC] or something you hold in 
your hand,” says Ken Dulaney, an analyst 
with the Gartner Group (Santa Clara, CA). 


Tweaking the User Interface 

These varied approaches to hardware de- 
sign and basic functions also dictate the 
limits of the user interface. Ideally, per- 
haps, users wouldn’t have to confront more 
than one general type of interface on the 
different computers they use. But it is prov- 


Paging also supported via built-in radio modem. . / 


ing impractical to design a common user 
interface that’s scalable from small pocket- 
size devices to larger hand-held units to 
full-size desktop systems. Some vendors, 
such as Apple, strongly believe it’s prefer- 
able not to try—it’s better to design a fresh 
interface that’s optimized for PDAs rather 
than cling to desktop standards that are 
more appropriate to large screens. 

Even among small mobile devices, how- 
ever, there’s enough variety to make user- 
interface design a challenge. An interface 
that works on a palm-size PDA might fail 
on a pocket-size pager. 

Microsoft (Redmond, WA) has been 
struggling for years to make a version of 
Windows that fits on a PDA. That project, 
known as WinPad, is on a back burner. 





Attention has shifted to object-oriented 
OSes such as GeoWork’s GEOS, Apple’s 
Newton Intelligence, and General Mag- 
ic’s Magic Cap, which are inherently suited 
to small devices. 

For one thing, these OSes are more 
modular, so the user interface can be mod- 
ified for different classes of devices or ver- 
tical markets without rewriting other parts 
of the OS. Changing the interface of a con- 
ventional desktop OS requires either a 
major overhaul or the addition of a shell 
program—not a desirable alternative for 
PDAs, where memory is at a premium. 

GEOS goes the farthest in decoupling 
the user interface from the underlying ker- 
nel. It supports a generic interface, which 
is common to all GEOS applications, and 


Ceo 
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a specific interface, which is left <o the 
discretion of the developer. An abstraction 
layer separates and translates between 
these two interfaces. Mayer calls this “the 
most innovative piece of our technobogy.” 

Magic Cap’s pictorial user interface will 
not scale down as easily to small pocket- 
size devices. The Newton’s emphasis on 
handwriting recognition similarly _imits 
its scalability (although the latest Newton 
applications rely less and less on freehand 
text entry). Both interfaces are more 2asily 
scaled upward; in fact, General Mag:c has 
announced plans for a Windows version 
of Magic Cap. 

User interface design for PDAs is 
closely intertwined with the method of 
user input. Styluses are fairly standard, but 
for now, PDA vendors are avoiding 1and- 
writing recognition. Not only is it tco un- 
reliable, but the recognition engines also 
tend to hog processing power and memory. 
One promising alternative, however, is a 
recognition engine called Graffiti from 
Palm Computing (Los Altos, CA). Graffiti 
is available for Newton, Magic Cap, and 
GEOS systems (see the text box, “Rewrit- 
ing Handwriting Recognition’). 


Connecting to the Desktop 

Every PDA vendor is beefing up its Jesk- 
top connectivity in response to user de- 
mand. “By far, the most important kind of 
communications is to talk to the desktop 
conveniently,” says Randy Palmer, U.S. 
product manager for palmtops at HP. 

Virtually all PDAs provide some means 
of exchanging files with PCs or Macs, but 
few provide this capability as a standard 
feature. That’s not likely to change soon. 
Although many users want desktop con- 
nectivity, others avoid it and “dedicate a 
certain task to a certain device,” says the 
Gartner Group’s Dulaney. Adding file 
transfer features to PDAs to accommodate 
some users would increase prices anc con- 
sume precious memory for all. 

Even when the desktop connectivity gap 
is bridged, users face the problem of data 
synchronization. Most people want desk- 
top connectivity as a means of simplifying 
data input; it’s easier, for instance, to enter 
names and addresses into a card file with a 
desktop keyboard than with a stylus or a 
tiny PDA keyboard. But later, when you’re 
on the road, you’ll probably add some new 
records to the address book on the PDA. 
Now you’ ve got two different versicns of 
your address book—one on the PDA, and 
another back home on the desktop. Some- 
how you’ve got to synchronize the Cata. 

As more businesses deploy PDAs 
among their mobile workers, group tasks 


Unleash your 
Pentium/Alpha! 


Microway's NDP Fortran & C|C++ are the 
only 32-bit compilers which take full ad- 
vantage of the Pentium and Alpha's dual 
numerics units. They run on DOS, UNIX, 
OS/2, NT and OS/F. To get RISC numeric 
performance from a Pentium or Alpha you 
need to schedule your code and use Su- 
perscalar optimizations. In his Jan. '95 Dr. 
Dobbs article, S. Fried describes how to get 
35 megaflops from a Pentium using NDP 
Fortran. The Alpha version of NDP Fortran 
hits 88 megaflops running on OS/F or NT 
systems or on DOS using Microway's new 
ISA add in card. Put our compilers or Pen- 
tium, 1860 and Alpha systems to work for 
you today. Call for white papers on Pen- 
tium, 1860, or Alpha Code Generation, 
OS/2 or our Pentium FDIV fix, now! 


1860/Pentium/Alpha 
SuperComputers 


BX Series Pentium/A]pha/i860 Workstations - 
Microway's workstations and industrial PC's come 
configured with DOS, OS/2, UNIX, From....$2195 


Gigacu be’ Th ree to six QuadPuters - Up to 24 
1860's for $50K! Computational Server runs NFS. 


Number Smasher”860 Upto 80 megaflops, 
does 1024 FFT injust .9 ms, From $2 


QuadPuter”860 Four 40 MHz i860's plus shared 
memory equals 320 megaflops 


ArrayPRO/XP™- 100/200 megaflops, 400 MB/Sec 
memory, 80 and 33 MB/Sec DSP Interfaces.... $8995 


Number Smasher®Al pha 100+ megaflops - this 
ISA Superscalar add in card runs on DOS or UNIX. 
Ituses T8 links for parallel processing. From $5995 


NDP Compilers 


Microway's family of 32-bit compilers run on 
DOS, OS/2, NT, UNIX, and OS/F generating 
code for the Intel 386, 486, Pentium, 1860 and 
DEC Alpha. 

NDP Fortran™ is a full F77 with complete 
VMS, F66, DOD, and MS extensions. 

NDP C|CH-™ runs in K&R, ANSI and C++ 
modes and generates the highest quality 
numeric code of any 32-bit C compiler. 

NDP Pascal™ is a full ISO Level 0 translator. 


DOS releases includes VCPI, DPMI, NDPLink, 
VM, NDPLib and GREX-Microway's bit mapped 
graphics library. The 486/Pentium version adds 
486/Pentium code generation, Clearview, the 
MGxX vector graphics library, and DPMI DOS 
Box support for demand paging and GREX. 

386 Version 4.41 

Pentium/486 Version 4.5............cccssescecees 
OS/2 releases use IBM Tools, take advantage 
of the IBM WorkFrame and include MGX 


Alpha NDP compilers start at 
Call for UNIX, OS/F and NT pricing. 
NDP Fortran 90 extensions to NDP Fortran...$295 


Research Park, Kingston, MA 02364 USA 
(508) 746-7341 FAX (508) 746-4678 
Call for Germany, India, Indonesia, Israel, . 
Japan, Poland, Russia and U.K. 








ALABAMA 
Madison 

Madison Books & 
Computers 

PH: 205-772-9250 
FAX: 205-461-8076 


ARIZONA 
Phoenix 
Computer Library 
PH: 602-547-0331 


CALIFORNIA 

Berkeley 

Cody’s Books Inc. 

PH: 800-479-7744 in CA 
PH: 800-995-1180 
Nationally 


Citrus Heights 
Tower Books 
PH: 916-961-7202 


Cupertino 
Computer Literacy 
Bookshops 

PH: 408-973-9955 


Davis 

UCD Bookstore 
University of California 
Davis 

PH: 916-752-2944 


Los Angeles 


ASUCLA Students Store 
PH: 310-206-0763 


Mountain View 
Printer’s Inc. 
PH: 415-961-8500 


Palo Alto 
Printer’s Inc. 
PH: 415-327-6500 


Stanford Bookstore 
PH: 800-673-2348 


Sacramento 
Tower Books 
1600 Broadway 
PH: 916-444-6688 


San Francisco 

Stacey's Professional 
Bookstore 

PH: 800-926-6511 

EMAIL: staceysbk@aol.com 


San Luis Obispo 
Earthling Bookshop 
PH: 805-543-7951 
FAX: 805-543-8488 


Santa Barbara 
Chaucer's Bookstore 
PH: 805-563-0010 


UCSB Bookstore 

The University of California 
Santa Barbara 

PH: 805-893-2082 


Sunnyvale 
Computer Literacy 
Bookshops 
PH: 408-730-9955 


COLORADO 

Boulder 

University Book Center 
CU Boulder 

PH: 303-492-6411 

FAX: 303-492-0421 


Colorado Springs 

The Chinook Bookshop 
PH: 719-635-1195 
FAX: 719-635-0792 


Denver 
Biblio Tek 
PH: 303-534-3460 


Longmont 

United Techbook Co. 
PH: 303-651-3184 
FAX: 303-651-3405 


CONNECTICUT 
New Haven 

Yale Co-Op 

PH: 800-ELI-YALE 
FAX: 203-772-3665 


FLORIDA 

Gainesville 
Construction Bookstore 
PH: 904-378-9784 

FAX: 904-378-2791 


GEORGIA 

Atlanta 

Oxford Bookstore 
PH: 404-262-3333 
FAX: 404-364-2729 


HAWAII 

Honolulu 

University of Hawaii 
Bookstores 

PH: 808-956-4338 
FAX: 808-956-4323 


ILLINOIS 
Naperville 

Books and Bytes 
PH: 708-416-0102 
FAX: 708-416-0375 


MARYLAND 

College Park 

Maryland Book Exchange 
PH: 301-927-2510 

FAX: 301-209-7118 


Boston 

Charlesbank Bookshops 
PH: 617-236-7442 

FAX: 617-236-7418 


Burlington 

SoftPro Books 

PH: 617-273-2919 
FAX: 617-273-2499 
EMAIL: books@ 
softproeast.com 


Cambridge 

Quantum Books 

PH: 617-494-5042 

FAX: 617-577-7282 
EMAIL: 
quanbook@world.std.com 


Newton Highlands 
New England Mobile 
Bookfair 

PH: 617-527-5817 
FAX: 617-527-0113 


MICHIGAN 
Kalamazoo 

Western Michigan 
University Bookstore 
Western Michigan 
University 

PH: 616-387-3930 
FAX: 616-387-3941 


“by y 
MINNESOTA Ay y 
Minneapolis C73 7. 
University of MN East Bank Y 
Bookstore Z O 
PH: 612-625-3005 ly 
FAX: 612-625-1861 Dayton fp 
Wilkie’s Downtown 
ma aaa PH: 513-223-2541 qj 
Dartmouth Bookstore FAX: 513-223-2869 
tH 800-624-8800 (outside Faibor ‘ 
PH: 800-675-3616 (inNH) byte 3-a9q. 46. TEXAS 
FAX: 603-643-5170 PH:513-429-1677 Arlington 


NEW JERSEY 

New Brunswick 
Rutgers University 
Bookstore 

PH: 908-246-8448 


NEW MEXICO 
Albuquerque 

Page One, Inc. 

PH: 505-294-2026 


NEW YORK 

Buffalo 

Village Green Bookstore 
PH: 716-884-1200 

FAX: 716-884-3007 


Huntington 

Books Revue 

PH: 516-271-1442 
FAX: 516-271-5890 


New York City 
Benjamin Books 
PH: 212-432-1103 
FAX: 212-432-1104 


Coliseum Bookstore 
PH: 212-757-8103 
FAX: 212-489-0925 


J & R Computer World 
PH: 212-732-8600 


McGraw-Hill Bookstore 
PH: 212-512-4100 
FAX: 212-512-4105 


New York University 
Computer Store 
PH: 212-998-4591 


Rochester 
Campus Connections (RIT) 
PH: 716-475-2504 


Village Green Bookstore 
1954 West Ridge Road 
PH: 716-723-1600 

FAX: 716-723-1669 


Village Green Bookstore 
716 Monroe Avenue 
PH: 716-461-5380 

FAX: 716-461-9333 


Syracuse 

Syracuse University 
Bookstore 

PH: 315-443-1654 


OHIO 

Cleveland 

Business Outreach 

PH: 216-348-1744 

FAX: 216-348-0375 


Lima 

Readmore 

217 Flanders 

PH: 419-225-5826 
FAX: 419-225-5537 


Readmore’s Hallmark 
3330 W. Elm Street 
PH: 419-225-5826 


Youngstown 
Youngstown State 
University Bookstore 
PH: 216-742-3589 
FAX: 216-742-3145 


OREGON 

Beaverton 

Powell’s Bookstore at 
Cascade Plaza 

PH: 503-643-3131 
FAX: 503-641-1554 


Fugene 

Book Mark 

PH: 503-484-0512 
FAX: 503-484-3130 


Portland 

Powell's Technical Books 
PH: 503-228-3906 

FAX: 503-228-0505 


PENNSYLVANIA 
Doylestown 

Village Green Bookstore 
PH: 215-230-7610 

FAX: 215-230-7615 


Frie 

The Erie Book Store 
PH: 800-252-3354 

FAX: 814-456-2702 


Philadelphia 

Bookstore of the University 
of Pennsylvania 

PH: 215-898-4900 

FAX: 215-898-6997 


Pittsburgh 

Book Center 

University of Pittsburgh 
PH: 412-648-2321 

FAX: 412-648-1902 


Scranton 
Paperback Booksmith 
PH: 717-346-9162 


RHODE ISLAND 
Providence 

Brown Bookstore 
PH: 401-863-3168 
FAX: 401-863-2233 


Taylor's Technical Books 
PH: 817-548-TECH 


Austin 
University Co-Op 
PH: 512-476-7211 


Dallas 
Taylor's Technical Books 
PH: 214-239-TECH 


Houston 

Brown Book Shop 
PH: 713-652-3937 
FAX: 713-652-1914 


VIRGINIA 
Blacksburg 
University Bookstore, 
Virginia Tech 

PH: 703-231-5991 
FAX: 703-231-3410 


Vienna 

Computer Literacy 
Bookshops 

PH: 703-734-7771 
EMAIL: 
sales@tc.clbooks.com 


WASHINGTON 
Bellevue 

University Bookstore 
PH: 206-646-3300 
FAX: 206-646-3340 


Pullman 


Students Book Corporation 


PH: 509-332-2537 
FAX: 509-332-8239 


Seattle 

Tower Books 

PH: 206-283-6333 
FAX: 206-285-2188 


Tacoma 

Tower Books 

PH: 206-473-3362 
FAX: 206-473-9141 


WISCONSIN 
Madison 

University Bookstore 
PH: 608-257-3784 
FAX: 608-257-9479 


Milwaukee 

University of Wisconsin 
Milwaukee 

PH: 414-229-4201 

FAX: 414-229-6194 
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Find the manual, find the other manual, 


read them both to get the information to f1x your printer. 


Or click on the CompuServe icon. 


Volumes, pages, and diagrams. Or a few clicks 


on CompuServe. The first choice, and youre 





all alone with your problem. Choose CompuServe, and 
youre immediately in the competent company of our 
more than 400 hardware and software support forums. 

They'll connect you to experts from nearly 
every hardware and software vendor and to helpful and 
informed CompuServe members. So you can go online, 
ask questions, and get answers from a world of technical 
knowledge and expertise — and the people who are 
ready to share it. 

But helping to keep your computer running isnt 
the only thing CompuServe makes easier. We have more 


than 2,000 other places to go and things to do. Access 


“New members only, please. All names listed are proprietary trademarks of their respective corporations. 


to and from the Internet is easy on CompuServe, too, 

and we were che first online information service to add 

an interactive multimedia enhancement: CompuServeCD. 
CompuServe. It’s all here waiting for you. 


Just a click away. 


| Free Membership Kit’ 
Join ComptServe now. Just call I 800 487-4838 


and you ll receive: 





1) A free membership kit. CompuServe Information Manager 
software fcr DOS, Macintosh, Windows, or OS/2. 

2) One free month of over 120 popular services, a $9.95 value. 

3) A $25.00 sage credit to explore other extended services. 








® 





The information service you won't outgrow. 
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bile Assistant I™ 





Up and away on the inform 
Highway! wu 


ONLINE NAVIGATION 


4 


Mobile Assistant I™ 


—a multifunctional device for mobile communications, tracfic and information 
management. It brings together all the latest technolagy such as radio 
modems, satellite navigation and computer power to give you the best service 
you can expect. | 

Mobile Assistant I™ is intended for professionals in areas such as: 
Freight Carriers @ Field Service Organizations ¢ Field Sales Organizations 
e Rental Car Agencies ¢ Police- and Fire-Departments *« Emergency Road 
Service ® Hazardous Materials and Security Trarsports ¢ Public 
Transportation Systems. 


© Wireless Communication Computer 
© GPS, Computer, Modem 


© Just 6-Keys i Y ™ 
© Car Radio Size ¢ °C 0 ii 0) 
© Supported Networks: MODACOM/ARDIS- © av Ai 


MOBITEX/RAM - GSM/CDPD SOLID COMPUTER GROUP 


Germany Headquarter: Bruckmannring 32 ¢ D-85764 OberschleiBheim ¢ Tel: + 49-89-31 57 19-0 e Fax: + 49-89-3 15 91 46 ¢ USA: Tel: 1-800¢784¢RAID 
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SIME Gy Mobile Computing 





RAPHAEL NEEDLEMAN 


Boston, Massachusetts. I’m 
setting up my new Boston 
apartment, and the Nynex guy 
who was here to install a sec- 
ond phone line has just left. I need to get 
my E-mail. So I run a phone cable from 
my modem to the wall outlet, add the right 
phone numbers to my communications 
program, click on the send/receive button, 
and walk away. Easy. 

At BYTE’s far-flung bureaus and at 
most hotels, it’s the same story. Those lit- 
tle RJ-11 phone jacks are a conduit for 
my communications back to the BYTE 
home base in Peterborough, New Hamp- 
shire. Thanks to E-mail, my portable com- 
puter, and a PCMCIA modem, I’m never 
out of touch for very long. My traveling 
road kit consists of a Dell Latitude XP 
with a Megahertz X-Jack modem, a six- 
foot phone cable, a phone-line splitter, a 
small Swiss army knife, and a Mini Mag 
flashlight, all packed into a single brief- 
case. It’s a little too heavy for my shoulder, 
but it contains everything I need to con- 
nect from almost anywhere—and I even 
have some room left in my case for papers 
and magazines. 

However, I’ve had a few experiences 
when the basic road kit wasn’t enough. So 
I’ve been gradually adding gizmos to the 
bag over time, as well as keeping a log of 
tips and tricks I’ve learned on my trip 
down the data highway. 









7 anuary United Airlines flight 33, 
@@t| Boston to San Francisco. I 
notice that the seat-back phones 
have RJ-11 jacks. I plug in and 
try to connect. No joy. After a dozen dif- 
ferent combinations of computer-dialed 
and manually dialed credit-card and 
access-code combinations, I call for help. 
I ask the AirPhone operator, “Do these 
phones work with modems?” The re- 
sponse: “They will very soon, sir.” Un- 
fortunately, not before I land. 
Fortunately, the gentleman sitting next 
to me is in the printing business. We have 
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a delightful discussion about the future of 
ishi it’s a poor 


magazine publishing. 


Lesson leavneda: The presence of an K)-| | 
jack Aoes not guavantee a usable phone 
line. 


Later that day. Washington Square Inn, 
San Francisco. A typical hotel experience. 
The phone in the room doesn’t have a 
modem port and the phone cable is stuck— 
the little tab on the modular plug has been 
snapped off. I have two options: Use the 
Swiss army knife to pry the cord out of 
the phone, or crawl under the bed and try 
to connect my computer to the phone jack 
on the wall. I opt for the latter. I plug the 
splitter into the wall, then plug both the 
phone and the modem into it. In ten min- 
utes, I’m sending E-mail. No problem. 


Lesson learned: ModAevn hotel Aesign Aic- 
tates that the phone jack shall be placea 








worker who 
blames his tools. 
On the other 
hand.... 














in the Aavkest, most inaccessible place in 
the room. Bring a small flashlight. 


Carpet Club. The yearly fees to 
this little oasis are worth it. The 
lounge has an entire wall with little cubi- 
cles, each equipped with its own phone, 
modem jack, and AC power outlet (hid- 
den above the desk, under the fluorescent 
light). All I have to do is program my 
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Performance 


Just about everyone is singing the praises of the 
new Tadpole P1000. That’s because the P1000 is the 
first notebook designed from the ground up to fully 
optimize Pentium™ performance. With 100MHz of 
pure Pentium power, it out-performs every other note- 
book on the market. And with built-in features such as 
a PCI bus to take Pentium power to the limit and 
256KB Level 2 write-back cache, the P1000 could 
even upstage your desktop. 

For the performance of a lifetime, the P1000 was 
designed to change with your needs. Removable 
SCSI-2 hard-disk drives are available with capacities 
up to 810MB, memory is upgradable up to 128MB of 
RAM using industry-standard SIMMS, and the 
Pentium processor can be factory-upgraded to 
tomorrow’s even faster processors. 

If you’re on the road to stardom, the P1000 is the 
perfect vehicle for graphics intensive applications, 
software demonstrations, and multimedia presenta- 
tions. Its 10.4” active-matrix TFT true color screen, 


1MB of video RAM, and 16-bit SoundBlaster 


CD-quality sound will “wow” small crowds. For larger 
audiences, the P1000 supports resolutions up to 


1024 X 768 on external displays and projectors to inspire 
standing ovations for your brilliant performances. 

And unlike other notebooks bound in plastic 
shells, the P1000 has real staying power. It’s the only 
one cast in a magnesium alloy case — making it 


highly durable, yet elegant and lightweight. 


If you would like the P1000 to make a curtain call 
1-800-232-6656 today for more information! 


TADPOLE 


TECHNOLOGY 





United States: 512 219 2200 
Fax: 512 219 2222 
United Kingdom: 01223 428200 
Fax: 01223 428201 

France: 1 60 86 27 92 

Fax: 160 86 27 89 


Intel Inside and Pentium Processor Logos are trademarks of the Intel Corporation. All other trademarks used herein are the 
property of their respective corporations. ©1995 Tadpole Technology. 
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PC Magazine (UK) 


Demand NexGen’s Nx586. Processor. 





, December 1994. Reprinted with kind permission of Ziff-Davis UK Limited. 








Superior Performance. Unbeatable Price. 


Now, you don’t have to settle for a Pentium™ processor-based PC. Because there’s a 
tough new kid on the block that delivers superior power and performance. .. for a 


lot less money. 


It’s the NexGen Nx586 processor. Manufactured by IBM Microelectronics™ With 


patented RISC86™ microarchitecture that outperforms the Pentium processor, mega- 
hertz for megahertz. It’s fully compatible with your DOS and Windows™ applications. 
And it’s absolutely available right now 


So just call one of the PC suppliers listed below and ask for it by name. The Nx586 
processor by NexGen. Don’t buy a PC without it. 


NexGen Chip Challenges Pentium Performance 


RAM(MB) Application test times (in minutes:seconds) 


PC WORLD, November 1994 








Shorter times are better. 


"Average score of six Pentium-90 systems. 


Tests run on preproduction unit. 


PC World Test Center application benchmarks. 


0 





HB Excel 4.0 


Word 2.0 for Windows 


(23) Freelance 1.0 for Windows 


Hd WordPerfect 6.0 for DOS 


8 Paradox 1.0 for Windows 


#3 1-2-3 release 3.4 


E38 Paradox 3.5 


Absolutely Available Right Now. Don’t Buy a PC Without It! 


Nx586 processor-based PCs are 


available from the following PC sup- 
pliers. Call the PC supplier of your 
choice and ask for NexGen’s Nx586 
processor by name. 


A2 Industries 
La Jolla, CA 
619-452-5540 


Aberdeen 
Montebello, CA 
800-552-6868 


ACP Superstores 
Santa Ana, CA 
714-558-8813 


Add Tech 
Computer Inc. 
Somerset, NJ 
908-805-0900 


Adisys Corporation 
Santa Clara, CA 
800-423-4797 


AIS Computers 
Tucson, AZ 
602-321-4640 


Alaris 
Fremont, CA 
800-317-2348 


Allied Manufacturing 


Group 

Lodi, NJ 
201-778-0707 
Alpine Computer 
Center, Inc. 
Rockford, IL 
815-229-0200 


American Digicom 
Corp. 

Sunnyvale, CA 
408-245-1580 


Aquarius ASI 
Fremont, CA 
510-656-3465 


ASA Computers, Inc. 
Santa Clara, CA 
408-496-6953 
Baillio’s Inc. 
Albuquerque, NM 
505-883-7511 

BCM Systems, Inc. 
Chula Vista, CA 
619-420-1057 


Blackship Computer 
Systems 

San Jose, CA 
800-531-7447 


City Computers 
Rockville, MD 
301-762-6880 


Compu-Tek 
Richardson, TX 
800-994-0221 


Computer Components 
Middleton, WI 
608-831-1165 


Computer Connection 
Temecula, CA 
909-699-3577 
Computer Discount 
Mart 

Greenwood, IN 
317-889-7220 


Computer Parts Plus 
San Marcos, CA 
619-741-1700 


Computer Resources 
Englewood, CO 
800-662-0034 


Computer Technology 
Corp. 

San Diego, CA 
619-268-8856 


Computer Zone 
Beaverton, OR 
503-626-3511 


Cybermaster 
Anaheim, CA 
714-777-9095 
Data Storage 
Marketing Inc. 
Boulder, CO 
800-543-6098 


DirectWave Inc. 
Ontario, CA 
909-460-2595 


Duracom Computer 
Irving, TX 
800-551-9000 

Fry’s Electronics, Inc. 
Sunnyvale, CA 
408-733-1770 
Fountain Valley 
714-378-4400 

FY! Computer Source 
Cincinnati, OH 
513-753-1831 

Gateway USA, Inc. 
Westminster, CO 
303-438-5500 

Globe Computers 


Scottsdale, AZ 
800-467-0013 


ICS Computer 
Systems Corp. 
Richardson, TX 
800-852-0614 


Laitron Inc. 
San Jose, CA 
408-321-9488 


Liuski International 
Melville, NY 
516-454-8220 


Lucky Computers 
Richardson, TX 
800-805-5825 


Mandi Corporation 
Rancho Cordova, CA 
916-858-1377 


Maximus 
Monrovia, CA 
800-394-6299 


Megabyte 
International 
Norcross, GA 
404-449-8630 


Micro Equipment 
Corporation 
Norcross, GA 
404-447-1726 


Micro Simplex 
Mesa, AZ 
800-477-6144 


National Micro 
Computers 

Salt Lake City, UT 
800-424-2983 


NCA Computer 
Products 
Sunnyvale, CA 
800-961-1200 


Net Computers 
International 
Dallas, TX 
214-386-9310 


Nexel Systems 
Princeton, NJ 
609-371-0003 


Nictrix Corporation 
Leonia, NJ 
201-947-2220 
Omni-Teq 

Houston, TX 
713-784-9191 


Orientec Corp of 
America 

El Monte, CA 
818-442-1818 


PC Concepts 
Dallas, TX 
214-328-2888 


PC Express, Inc. 
Richfield, MN 
800-937-1100 
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PC Performance 
Centers 

Englewood, CO 
303-771-8030 

PC Systems 

West Palm Beach, FL 
407-640-0811 


PC Workers 
Bellevue, WA 
206-641-4141 


Plates Pocket 
Seattle, Washington 
206-575-0939 


RAM, Inc. 

Denver, CO 
303-433-7094 
Regnis, Inc. 
Tampa, FL 
813-623-3302 

S.LL Radio Shack 
Truth or 
Consequences, NM 
505-894-3442 


Sourceror Systems 
Palm Desert, CA 
619-779-1818 
Systems Design 
Computers 

San Diego, CA 
619-537-3737 





Tangent Computers 
Burlingame, CA 
800-800-5550 


TAP 
New Brunswick, NJ 
908-247-6000 


The Missing Byte 
Computers 
Houston, TX 
713-782-5557 


Thor 

Computers, Ltd. 
Albuquerque, NM 
505-881-0077 


Top Data 
Sunnyvale, CA 
800-888-3318 


US Micro 
Express, Inc. 
Bellevue, WA 
800-874-5505 
US Microtech 
Milpitas, CA 
408-433-5522 


Vectoria 
Computers 
Quebec, Canada 
1-800-VEC-3433 


West Hills LAN 
Systems 
Chatsworth, CA 
800-367-5267 


en SE 
co | es 


MICROSOFT 
COMPATIBLE 





It runs with 


NetWare 


AWARD 
EXCELLENCE 








for OS/2 





© 1995 NexGen, Inc. Nx586 is a registered trademark and RISC86 and NexGen are trademarks of NexGen, Inc. Pentium is a trademark of Intel Corporation. Intel is a registered trademark of Intel Corporation. The Ready! for OS/2 mark is a trademark of International Business Machines Corporation. IBM Microelectronics™ is a 
registered trademark of the International Business Machines Corporation. All products mentioned herein are trademarks of their respective companies. If you'd like to find out about reselling NexGen products, please call 1-800-8NEXGEN. 





STEEN Tt Mobile Computing 


Red-Hot 100-MHz Portable Pentium 


Screaming performance, finicky components 


REX BALDAZO 


t about the same time that 100- 
MHz Pentiums are reaching 
store shelves, Tadpole Tech- 
nology is introducing a 100-MHz Pentium 
laptop. Tadpole’s P1000 pushes the per- 
formance envelope with a factory-upgrad- 
able, no-compromise design. When you 
stretch the leading edge as far as the P1000 
does, there are bound to be a few prob- 
lems. But the result is still pretty sweet. 





It’s Really Hot 

Fellow propeller heads will appreciate the 
rush we felt when we first powered up the 
P1000 and it reported 64 MB of RAM. It 
can hold as much as 128 MB, although 
the base model ships with a more pedes- 
trian 8 MB. Even if you don’t need huge 
amounts of memory, there’s something al- 
luring about a laptop that can handle more 
RAM than many desktop systems. 

For additional expansion, the P1000’s 
PCMCIA slot accepts two Type II or one 
Type III card. However, it lacks an internal 
34-inch floppy drive; instead, the drive is 
an external unit, as is the AC power supply. 

Our lab tests revealed that the P1000 
has prodigious computing power but 
abysmal battery life. When running the 
BYTE benchmarks, the P1000 was 110 
percent to 120 percent faster than our base- 
line 90-MHz Pentium desktop system. In 
our Thumper II word processing test, bat- 
tery life was a meager | hour 11 minutes. 

Unlike most laptops, the P1000 has a 
case that’s solidly constructed of magne- 
sium alloy instead of plastic, and it func- 
tions as a large heat sink for the cooling 
system. Small air vents run the length of 
the case above the keyboard, and flip-down 
legs at the rear allow air circulation under 


Performance 





Integer index: 1.10 
Floating-point index: 1.20 


Battery life: 
word processing 


(1 = 90-MHz Dell Pentium) 


1.18 hours 


the unit and also im- 
prove the keyboard an- 
gle. There are no fans 
or other active cooling 
mechanisms. It works 
well; we ran the P1000 
continuously for two 
days without problems. 

However, we recom- 
mend that you don’t rest 
the unit directly on your 
lap. We measured parts 
of the case at tempera- 
tures above 118°F in a 
room whose ambient 
temperature was 72°F. 

Inside, the P1000’s 
motherboard has a PCI 
(Peripheral Component 
Interconnect) bus and a 
separate daughterboard for the CPU and 
main memory. Tadpole calls this arrange- 
ment the Advanced Notebook Architec- 
ture, which lets you upgrade the system 
by swapping daughterboards. You could 
switch to a faster x86 processor or even a 
different CPU architecture, such as a RISC 
chip. (Tadpole also makes SPARC-based 
laptops.) 

Another sign that Tadpole has designed 
the P1000 for flexibility is that the pointing 
device has three buttons instead of two. 
Windows may need only two buttons, but 
some flavors of Unix can use all three. 


Finicky Floppy 
The external components are less flexible. 
The power supply is fairly small, but the 
cord that attaches to the computer is too 
short to reach the floor. It plugs in right 
next to the external floppy drive, which is 
also on a short leash. 

To save desk space, it is naturally tempt- 








ing to place the floppy drive atop the power 
brick—bad move. Electromagnetic fields 
from the power brick made the floppy 
drive unreliable for reads and writes. Disk 
reads were agonizingly slow, and format- 
ting a blank floppy disk was impossible. 
The interference doesn’t appear to cause 
any permanent damage, however. Sepa- 
rating the power supply and the floppy 
drive as much as their cords allow returned 
the floppy drive to normal operation. 


Power Users Only 

The P1000 is a muscle car among luxury 
laptops—no refinement, just tons of power. 
Everything about it says “industrial 
strength.” 

So what niche does the P1000 fit? Not a 
big one, that’s for sure. Its short battery 
life makes it a poor choice for on-the-go 
work, although an external battery pack is 
available to extend its unplugged life. It 
has power to handle the most demanding 
multimedia applications, but the lack 
of a built-in CD-ROM drive makes it 
less than ideal for that purpose. 

Instead, the P1000 is aimed at power 
users. If you need raw Pentium per- 
formance that you can tuck under your 
arm, and price is no object, then the 
P1000 should be on your short list. H 


Rex Baldazo is a BYTE technical editor. 
You can reach him on the Internet or 


BIX at rbaldazo @ bix.com. 
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SIE! Mobile Computing 


RISC for the Road 


The SparcBook 3XP is a powerful workstation in a small package 


DOUG TAMASANIS 


f you’re looking for a lot of computer 

in a small box, look no further than 

Tadpole’s SparcBook 3XP. This full- 
featured mobile workstation boasts an 85- 
MHz microSPARC II processor, dazzling 
graphics, built-in stereo sound, a gener- 
ous array of I/O ports, a removable hard 
drive, and the popular Solaris operating 
system. 

Cramming all these features into a 
portable computer doesn’t come without a 
price, however. There’s no internal floppy 
drive, the screen is too small for a multi- 
tasking system, battery life is short, and it 
costs more than most mid-size sport 
sedans. Despite these drawbacks, the 3XP 
is a powerful workstation squeezed into a 
very small package. 


Under the Hood 

The 7-pound 3XP includes a 340 MB, 520 
MB, or 810 MB removable hard drive; up 
to 128 MB RAM; an internal 14.4-Kbps 
fax modem; slots for two type I or II or 
one type II] PCMCIA cards; and a three- 
button pointing stick—all in a magnesium 
alloy case. 

Thanks to a Weitek Power 9100 graph- 
ics accelerator and 2 MB of video memo- 
ry, the 3XP can display 256 colors in two 
different modes. In native mode, the 3XP 
supports accelerated graphics at a resolu- 
tion of 640 by 480 pixels. In virtual mode, 
graphics are not accelerated, but the reso- 
lution is 1280 by 1024 pixels. 

The quality of the Sharp active-matrix 
TFT (thin-film transistor) display is ex- 
cellent, but a 9.4-inch screen simply isn’t 
large enough for a Unix multitasking 
environment. 


BestFeatue = 
The 3XP is well equipped for 1/0 and includes 
a 26-pin Ethernet port; 50-pin Fast (10 MBps) 
SCSI-2; an ISDN port; line-level audio in/out; a 


stereo headphone jack; two 8-pin RS-232 
serial ports; connectors for an external key- 
oard, mouse, and monitor; and a parallel = 
printer port. Unfortunately, there are no soft- 
ware drivers for the ISDN port. = 





The Test Drive 

Installing Solaris and starting 
up the system for the first time 
is easy, all you have to do is 
enter your IP address, time 
zone, root password and user 
account information. The entire 
process takes about half an 
hour, which is a notable feat by 
Unix standards. We were dis- 
appointed to find that the 3XP 
doesn’t come with any man 
pages or a C compiler. 

The keyboard is well laid out 
and is adequate for short-term 
use. The right and left Meta keys 
are not mapped by default, so 
you must assign them manually 
with the xmodmap command. 
We found the pointing stick well 
designed, with 
the buttons lo- 
cated near the 
thumb’s natural 
resting position. 
Pressing the 
right button is 
awkward, how- 
ever. 

An LED dis- 
play just below 
the screen indi- 
cates the battery’s charging status, as well 
as the activity of network connections 
and the presence of PCMCIA cards. 
Under normal use, we averaged only 88 
minutes of operating time with the inter- 
nal battery. 

In terms of performance, there is no 
noticeable difference between the 3XP 
and a comparable desktop workstation. 
With its 8-KB data cache and 16-KB 
instruction cache, the 85- 
| MHz microSPARC II 

| processor achieves a 
SPECint92 rating of 64 
and a SPECfp92 rating of 
54.6. In spite of this, the 
3XP runs surprisingly 
| cool, never feeling more 
than warm to the touch 
even after 10 hours of 
' continuous operation. 
|The battery charger, 
however, grew quite hot 


_ Tadpole SparcBook 3XP 


after a 90-minute 
recharge. 

The system soft- 
ware includes a pow- 
erful set of system 
management tools 
known as the NCE 
(Nomadic Comput- 
ing Environment). 
By far the most useful feature of NCE is its 
save-and-resume capability. NCE saves 
the entire contents of main memory in a 
disk partition, then restores the system to 
its previous state when you power up 
again. The whole procedure required about 
32 seconds on our 64-MB machine. 

One caveat: You can’t change the sys- 
tem configuration when the 3XP has been 
powered down in this manner. You must 
perform a regular system shutdown to 
make such changes. Also, we discovered 
that moving the 3XP during the save pro- 
cedure can cause an unrecoverable loss of 
data. In fact, Tadpole advises against mov- 
ing the 3XP at any time while it’s operat- 
ing; it must first be put into sleep mode. 
This is an unusual restriction for a portable 
computer. & 


Doug Tamasanis is a BYTE senior techni- 
cal editor. You can reach him on the Internet 


or BIX at dtam@ bix.com. 
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STEP CTT Mobile Computing 


Portable Multimedia 


Toshiba’s Satellite Pro T2150CDT offers almost everything 





REX BALDAZO in—there’s no 


sually you have to pay top dollar 
for premium performance and 
features. Multimedia laptops 
with a fast CPU, a good color screen, de- 
cent battery life, built-in speakers, and a 
CD-ROM drive usually cost a king’s ran- 
som. But sometimes a manufacturer comes 
up with a product that strikes a smart bal- 
ance between power and price. 

Toshiba has hit that target with the Satel- 
lite Pro T2150CDT. It’s not as fast as the 
highest-end models, and it lacks some de- 
sirable features (e.g., video input/output) 
that are found on other multimedia porta- 
bles. But it does offer most of the features 
you'd expect at a very competitive price. 





Sights and Sounds 

The 6.9-pound Satellite Pro is built on a 
solid foundation: a 75-MHz 486DX4 pro- 
cessor with 8 MB of RAM (expandable to 
32 MB) and a 500-MB internal hard drive. 
There’s also an internal double-speed CD- 
ROM drive that opens from the right side of 
the machine. The 3.5-inch floppy drive, 
however, is an external unit. When it’s 
attached to the left side of the machine, the 
complete system is rather wide and not 
well suited to airline tray tables. 

The CD-ROM tray can be opened even 
when the computer is turned off. We’re 
not sure that’s a good idea, because the 
tray might pop open while the machine is 
stowed for travel. Fortunately, the eject 
button is recessed to help protect against 
such accidents. 

An internal PCMCIA bay accepts either 
one Type III or two Type II cards. If you 
can forgo the external floppy drive, the 
Satellite Pro becomes exceptionally por- 
table because the AC power supply is built 








_ Integer index: 


heavy power brick 
to lug around. The 
only extra piece you 
need to carry is the 
power cord. And 
the whole package 
still weighs less 
than 7 pounds. 

The 10.4-inch ac- 
tive-matrix screen 
can display more 
than 64,000 colors 
at 640- by 480-pix- 
el resolution. We 
found the screen 
very readable, even 
outdoors on a bright 
New England win- 
ter day. Our only 


A clever dutch door allows 
connecting external cables 


to PCMCIA cards without 


Toshiba Satellite Pro T2150CDT 


complaint is that it 
doesn’t fold all the 
way back, so you can’t slide it under a 
monitor stand while working at your desk. 

Stereo sound is built in, but stereo speak- 
ers are not—there’s just one. For true stereo, 
you'll have to plug in a pair of external 
speakers or headphones (not included). A 
little knob controls the volume of both the 
headphones and the internal speaker, quite 
useful when you accidentally start Doom 
with the sound turned up. 

In our Thumper 2 word processing test, 
we measured battery life at a respectable 5 
hours and 12 minutes. For our CD-ROM 
test, we played Rebel Assault and ex- 
hausted the battery after 2 hours and 5 
minutes. Unlike IBM’s ThinkPad 755CD, 
the Satellite Pro doesn’t have a joystick 
port, so we had to use the AccuPoint con- 
troller on the keyboard instead. 

Performance on the BYTE benchmarks 
met expectations for a 75-MHz 486DX4 






(see the table). 
CD-ROM per- 
formance, as 
tested with the CDStone suite, was on tar- 
get for a double-speed player. 


Luxury Lite 

IBM’s ThinkPad 755CD costs around 
$8000. Toshiba’s Satellite Pro comes close 
to matching its features—and even out- 
performs the ThinkPad in terms of battery 
life and CD-ROM speed—for about $3000 
less. What’s the catch? 

Making the comparison to sports cars is 
inevitable: You might buy a Mitsubishi 
Eclipse because it’s affordable and well 
built, but you can’t help lusting after the 
unreachable Acura NSX. The ThinkPad 
is a high-end dream machine, a multi- 
media portable that’s refined, well engi- 
neered, and loaded with options. If money 
... were no object, the choice would be 

_ easy. 
But the Satellite Pro T2150CDT 
_ offers almost as much for a lot less 
cash. Toshiba has done an intelligent 





0.483349 ee 
Floating-point index: 0.271478 | ___ job of integrating most of the features 
CDStone: 2.01 _ you'll need in a multimedia laptop 
Batteylifee §# §|§  (800)3343445 = == == _ without busting your budget. m 
_ Word processing: 5.20 hours 
- CD-ROM: 2.10 hours _. Rex Baldazo is a BYTE technical editor. 
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You can reach him on the Internet or 
BIX at rbaldazo @ bix.com. 
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SITTER ad Mobile Computing 


Pentium Power Without Sticker Shock 


The Eurocom 9600 is well equipped but has a short battery life 


DAVE ANDREWS 


uroPak International’s Eurocom 
Model 9600 packages a 90-MHz 
Pentium with room for extra- 
large Type IV PCMCIA cards at a rela- 
tively affordable price. Multimedia luxu- 
ries (e.g., stereo speakers and a CD-ROM 
drive) are delegated to an optional docking 
station. The price of the basic notebook is 
$4450 for a model with 8 MB of RAM 
and a 10.5-inch active-matrix color screen. 
You can lower that price by substituting a 
dual-scan color or monochrome screen. 
The Eurocom 9600 offers numercus fea- 
tures that until recently were rare on note- 
books. Standard equipment includes a re- 
movable 540-MB hard drive (an 8_0-MB 
drive is available for an extra $350), an 
external video port for SVGA graphics 
(up to 1024 by 768-pixel resolution), an 
external keyboard port, a built-in micro- 
phone (which is located in front of the 
trackball), input jacks for an external mi- 
crophone and line-level audio, an output 
jack for external speakers, a connector for 
the docking station, and a 16-bit FV sound 
synthesizer that’s compatible with Cre- 





ative Labs’ Sound Blaster Pro 3.1 and the | 


Windows Sound System. 

All that’s in addition to an ECP/EPP 
(Extended Capabilities Port/Enhanced 
Parallel Port), a pair of 16550 UART (uni- 
versal asynchronous receiver/transmitter) 
serial ports for high-speed modenas, and 
an extra-large cavity for PCMC/A pe- 
ripherals. The PCMCIA bay accepts two 
Type I/II cards or one Type II and one 
Type III card. It will even take a 15.5-mm 
Type IV PCMCIA card (e.g., a Glodal Po- 
sition Satellite tracking device). Inside the 


Performance 


Integer index: 0.933050 

Floating-point index: 0.921311 

Battery life: 

Word processing 1 hour, 28 
. minutes 

‘(1 = 90-MHz Dell Pentium) 
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computer, there’s room for 
40 MB of RAM. 

The Eurocom 9600 for- 
goes the small LCD strip that 
many notebooks use to dis- 
play the battery status and 
other system information. 
Nor does it have the separate 
brightness and contrast con- 
trols often found near the 
screen panel. Instead, it uses 
a Spartan combination of 
LED indicators and key 
combinations for these func- 
tions. And instead of a Win- 
dows applet, it has a ROM- 
based utility for tweaking the 
power management options. 
EuroPak says these features 
make it easier to install an- 
other OS (e.g., OS/2 or Win- 
dows NT) in lieu of Windows 3.1. 

A 1-inch (25-mm) trackball positioned 
in front of the 86-key keyboard is the Eu- 
rocom 9600’s mouse substitute. The track- 
ball is easy to find and manipulate, but if 
you have big hands, the keyboard might 
feel a bit small. I’d definitely like to see a 
larger space bar. 

Despite two NiMH (nickel-metal-hy- 
dride) battery packs, the Eurocom 9600 
averaged only | hour and 28 minutes of 
battery life in BYTE’s Thumper test. (We 
didn’t run the CD-ROM test because 
there’s no built-in CD-ROM drive.) Eu- 
roPak plans to introduce notebooks with 
longer-lasting lithium-ion batteries later 
this year, including a faster model based on 
a 100-MHz Pentium. 

The Eurocom 9600 uses the 65540 
VGA controller from Chips & Technolo- 








gies, which includes 1 MB of on-board 


video memory. Unfortunately, EuroPak 
makes it hard for you to take advantage 
of the 65540’s interesting video-overlay 
capabilities, because the Eurocom 9600 
lacks a video-in port. A EuroPak official 
says the company hasn’t seen a strong de- 
mand for integrated video-in-a-window 
functionality. You could buy a PCMCIA 
card that takes advantage of the 65540’s 
capabilities or install a video board into 
the optional docking station. 

When running BYTE’s portable bench- 
marks, the Eurocom 9600’s performance 
was comparable to the baseline 90-MHz 
Pentium system. The Pentium gets a boost 
from a 256-KB secondary cache of 12- 
nanosecond SRAM (static RAM). An in- 
ternal fan keeps the CPU cool. Although 
the machine becomes fairly warm after 
running for several hours, you can 
rest it on your lap without any dis- 
comfort. And the system’s 6.6-pound 
weight won’t cut off the circulation to 
your legs. 

The Eurocom 9600 continues Eu- 
roPak’s strategy of providing high- 
end portable power without requir- 
ing you to dig as deeply into your 
pockets as most of the competition. Hl 


Dave Andrews is a BYTE news editor. 
You can reach him on the Internet or 
BIX at dave.news @ bix.com. 


JUNE 1995 BYTE 1714 


LARRY DUNN © 1995 





IEEE Mobile Computing 


Not Flashier, but Faster 


AT&T’s Globalyst 250P is good for running heavy-duty applications 


DAVE ANDREWS 


T&T’s newest high-end note- 
book, the Globalyst 250P, lacks 
some of the multimedia ameni- 
ties offered by IBM’s ThinkPad 755CD. 
However, this notebook undercuts the 
ThinkPad’s high price and delivers supe- 
rior overall performance, thanks to a 75- 
MHz Pentium CPU that’s matched to a 
256-KB secondary cache of fast 12-nano- 
second SRAM (static RAM). The 250P 
did exceptionally well in BYTE’s FPU 
benchmark test while running noticeably 
cooler than faster notebooks based on 100- 
MHz Pentiums. 

Like all portables, the Globalyst 250P 
makes some compromises. Its strengths 
include a 10.4-inch TFT (thin-film tran- 
sistor) active-matrix color screen, resolu- 
tions that are as high as 800 by 600 pixels, 
better keyboard response than the 486- 
based Globalysts, and sturdy construction. 
Weaknesses include a slightly larger girth 
than other notebooks and an inconve- 
niently positioned trackball. 

It has 8 MB of RAM, expandable to 40 
MB; a 340-, 540-, or 810-MB hard drive; 
an internal floppy drive; parallel and serial 
ports; microphone and headphone jacks; 
an internal microphone and speaker; an 
external video port for SVGA graphics at 
resolutions of up to 1024 by 768 pixels; 
and PCMCIA slots for two Type I/II cards 
or one Type III card. 

For multimedia presentations, you’ ll 
want to plug in external speakers and, if 
you plan to record a lot of voice-overs, a 
better microphone. The built-in micro- 
phone is highly directional; you’ ve got to 
speak directly into it. 

To maximize battery life, the Globalyst 
250P offers a wealth of power management 
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options. You can configure 
individual subsystems (e.g., the 
serial port, hard drive, and LCD 
screen) to power down after a 
specified period of inactivity; a 
small LCD panel indicates the 
battery’s remaining charge and 
the power management config- 
uration. A suspend-mode but- 
ton shuts down all the subsys- 
tems but retains data and system 
status for about half an hour. 
Because of the small size of 
the suspend-mode button, we 
could not use the BYTE Lab’s 
Thumper device to test the 
Globalyst 250P’s battery life. 
However, we ran a variety of 
software on the machine, in- 
cluding a word processor 
and audio/video playback 
applications, and found 
that the NiMH (nickel- 
metal-hydride) battery 
lasted for 2 hours and 45 
minutes. If you need a 
longer battery life, you 
can replace the floppy 
drive with a second bat- 
tery pack. You can also 
swap the floppy drive for a $230 expansion 
module that adds two more PCMCIA slots. 
The Globalyst 250P is available with 
two optional LCD screens: 640 by 480 
pixels with 65,536 colors, and 800 by 600 
pixels with 256 colors. Both are 10.4-inch 
TFT active-matrix color LCDs. We tested 
the notebook with the 800- by 600-pixel 
screen. This higher resolution makes it 
easier to work in a GUI environment. 
You can adjust the screen for lower res- 
olutions, if you wish. However, if you 
switch from 800 by 600 pixels to 640 by 


Best Feature 


The Globalyst 250P’s 800- by 600-pixel 
screen makes it easier to switch among 
several open applications. The unit also 
turned in strong FPU benchmark 
performance. 





tos papers are perro 


AT&T Globalyst 250P 
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480 pixels, the screen im- 
age shrinks by an inch on 
each side. That’s because 
LCD screens, unlike CRT 
screens, have fixed-size 
pixels. Switching to a 
lower resolution results in 
a smaller screen image, 
not higher magnification. 
The unused pixels are simply blacked out. 
Weighing 6.9 pounds (plus 1.16 pounds 
for the battery) and with dimensions of 
11.7 by 9.3 by 2.1 inches, the Globalyst 
250P is large for a notebook. But the extra 
size does not necessarily mean a more lux- 
urious working space. For instance, the 
trackball is positioned at the front of the 
machine and is perpendicular to the key- 
board. You must drop your thumbs below 
the keyboard when you’re mousing 
around. The Globalyst 250P’s strong FPU 
performance and optional high-resolution 
screen make it good for heavy-duty 
number crunching and other FPU-in- 
tensive applications. (AT&T says the 
Pentiums used are free of the FPU 
bug.) Its multimedia features are ade- 
quate for most users, but if you want a 
lot of flash in your presentations, be 
prepared to pack extra equipment. 





Dave Andrews is a BYTE news editor. 
You can reach him on the Internet or 
BIX at dave.news @ bix.com. 
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be selected for testing. ® ERROR LOGGING—Auto- 
matically inputs errors during testing to an error log. 
# AUTOMAPPING—Automatically bad sector maps 
errors found on hard disks. # I 
bits enabled in IRQ chip for finding 
ware driven. ( ) 
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POURNELLE'S 


“You name it, 
this tests it. If you 
maintain PC’s, 
you'll love it.” 


—Jerry Pournelle, 
BYTE Magazine, May 94 


UTILITY OF THE MONTH 


SERVICE NEWS 


THE BUSINESS NEWSPAPER FOR THE COMPUTER SERVICE INDUSTRY 


PRODUCT OF THE MONTH 


Govt. Serv. #: GS-O0K-94AGS-5396 


® Includes pads for voltmeter to attach for actual volt- 
age testing under load. © 4 LEDs monitor +5vdc -5vdc 
+12vdc -12vdc. ® Monitors Hi & Lo clock and OSC 
cycles to distinguish between clock chip or crystal 
failure. ® Monitors I/O Write and I/O Read to distin- 


-guish bet e and read errors. ® Monitors 
























































Only one magazine has been taking readers 
to the front lines of the microcomputing 

revolution since its inception almost two EE : 
decades ago—BYTE! ee 


Now you can relive the most glorious 
moments with this unrivaled chronicle of 
the evolution of this empowering technology. 
Here—and only here—you'll find the 
groundbreaking articles and features that 
BYTE alone had the vision to publish, 


including: 


ont 
® Kernighan and Ritchie on C Leading Edge 


| JAY RANADE / ALAN NASH editors 
® Stroustrop on C++ 





® Seminal pieces by Wozniak $24.95 (Paperback) 


® Articles covering the most important 
operating systems developments 


® BYTE Awards from 1989-1992 


® First-announcement product advertisements 


You won’t want to miss this invaluable new “best of” collection. Of course, all the bits of 
microcomputing’s most significant magazine count—but, from time to time, some bits of 
BYTE change the world. Get them all with The Best of BYTE. 


Available at your local bookstore 
or call toll-free 1-800-822-8158 
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With the backpack quad-speed 
CD-ROM drive, you're one cable 
connection away from a world of 
multimedia business advantages: 
Plug it into your PC parallel port 
to access a universe of CD-ROM 
titles. Take it with you for portable 
data retrieval. Or share it with 


other PCs. 











MicroSolutions 


Call Toll Free - 800.295.1214 
SEE US AT PC EXPO IN NEW YORK, BOOTH #2240 


132 W. Lincoln Hwy. DeKalb, Illinois 60115 ¢ Telephone 815.756.3411 @ FAX 815.756.2928 
Circle 263 on Inquiry Card (RESELLERS: 264). 


No compatibility problems with 
virtually any IBM-compatible PC— 
Windows, DOS or OS/2. No 
taking your PC apart to install this 
quad-speed drive. Just plug it into 
your PC printer port—plug your 
printer into the backpack. A simple 
solution from the backpack family 
of tape, diskette and hard drives. 


Circle 269 on Inquiry Card (RESELLERS: 270). 
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V Protection for DOS, Windows and networks worldwide = today! 


without requiring source code modification 
V Win32s, Windows NT, Mac’ OS, OS/2®, DOS 
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FOLDING A Map HAs 
NEVER BEEN EASIER. 


Next time you’re on the road, unfold Personalize Your Maps 








your portable PC instead of a map Create a relational 
and let Retki GPS Land Navigation database for each map, 
System lead you to your destination. so as you use the maps, 
LPs ’ Through the use of the Global you can list the spots 
LAND NAVIGATION Positioning System satellites (GPS), that are important to 
Retki can pinpoint your location and graphically represent you and your business. 
your position on any of our wide selection of electronic You can create a list of 
maps, right on your portable PC, right in your vehicle. delivery stops, client _ i, a: 
Search for Map Locations by Address locations, or even a list of your poe fanglvs oes 
Need to find a location of a client? Just type in the alias This feature rich package comes complete with a 


PCMCIA Type II GPS receiver and antenna, the Retki 
software to run on Windows, a comprehensive map of the 
United States, and a free local map to get you on your way. 
Next time you’re on the road, take along the Retki GPS 
Land Navigation System, and take the frustration out of 


road travel. 
For More Information on the Retki GPS Land Navigation System, Call 


1-800-99-RETKI 


Liikkuva Systems International, Inc. Ask about our new V.1.5 on CD-ROM. 
Come see us on the internet at http://www.liikkuva.com/ 


and Retki will not only 
show you where that 
location lies on the 
map, but Retki can 
also show you the 
most direct route to 
get there. No more 
getting lost. No more 
missed meetings. 
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Ferocious Computing Devices 
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is the most extensive line of rugged mobile computers available 
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numerous wireless connectivity options. GPS and scanners can 
also be integrated. For tough computing needs call 1-800-3-BADGER 


and take a BYTE out of your workload today. 


utdoor Computing 









BADGER Computers » 10901 Malcolm McKinley Drive » Tampa, Florida 33612 ° 813-972-6246 
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State of the Art 





IMPROVING 
YOUR MEMORY 


We can’t remember a time with so many different kinds of RAM to choose from. Here’s 


your field guide to the new chips and what they do. 





t used to be simple. You always wanted more memory in 
your computer, but you had to worry about only one kind— 
DRAM. The only important differences were in per-chip ca- 
pacity. While the first IBM PCs in 1981 used 16-Kb chips, 
today’s chips sport 16 Mb. Capacities up to 1 Gb have been an- 
nounced, but those chips won’t ship for a few years. 

Memory technologies are so diverse that you can’t tell the 
players without a scorecard. BYTE examines 17 new types of 
memory chips that embody not trivial distinctions but substantial 
differences: built-in caches, synchronization, specialized graph- 
ics processing, on-chip ALUs, and more. Add in new forms of 
packaging, and it’s hard to keep tabs on what’s what. 

In “Fast, Smart RAM,” Peter Wayner sorts out current and 
cutting-edge memory technologies. He looks at memory archi- 
tectures, chips optimized for graphics and video applications, 
and supercomputer memory. Wayner considers which types of 
RAM will likely prevail in the marketplace and what will be in 
your next PC. Related text boxes consider why memory prices 
stopped falling a few years ago, the reasons flash RAM is here to 
stay, how the new RAMs affect future cache use and design, and 
why we’re going to see several different types of RAM in a sin- 
gle computer. 

“More Memory in Less Space” examines the trend to stacking 
memory wafers in layers, achieving densities as high as 2 GB 
per cubic inch. Rick Cook examines the evolution of commodity 
memory from DIPs to SIMMs and discusses why DIMMs (dual 
in-line memory modules) will be the norm for the next few years. 

Finally, it’s worth noting that the memory industry has pro- 
duced remarkably little in the way of standard-setting activity. It’s 
becoming evident that the marketplace, not an IEEE or ANSI 





ILLUSTRATIONS: BOB DAHM © 1995 





standards committee, will decide which memory chips become the 
mainstays of tomorrow’s computers. This is a two-edged reality. 
On the one hand, it’s fostering the current explosion of exciting 
new memory technologies; on the other hand, the marketplace is 
likely to remain fragmented for some time to come. But if we have 
to choose between encouraging new advances in technology and 
achieving a more stable commodity market, BYTE thinks it 
makes sense, especially over the long haul, to bet on ideas, imag- 
ination, and innovation. 

—Russell Kay, Technical Editor 


Fast, Smart RAM More Memory in Less Space 
RAM chips speed up and get Layering silicon wafers 

more capable. BYTE helps you sort allows very high-density 

out the major players from the COMPONENTS .........sscssssseeees 197 
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FAST, SMART RAM 





Memory chips are getting faster and more capable but not less expensive. BYTE sorts out the 
new types of RAM—what each is good for, and which ones you’re likely to see on your next PC. 


PETER WAYNER 
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LJ ntil recently, computer users could 
proudly wear T-shirts proclaiming, 
“Whoever dies with the most RAM wins.” 
Complacent in their swivel chairs, they 
knew that they understood the place of 
memory in the computer world order. 

Now, however, the realm of computer 
memory is becoming fragmented as RAM 
producers develop increasingly ingenious 
methods of squeezing ever more perfor- 
mance out of the chips. Some of their ex- 
periments involve on-board caches, spe- 
cialized CPU-to-RAM interfaces, and even 
pure processing power directly on the 
memory chips themselves. Soon a desk- 
top system will be judged on not only how 
much memory it has but also what archi- 
tectural enhancements that memory offers 
to the system. 

The force behind these changes has been 
increasingly apparent over the last decade: 
RAM-chip speeds have not kept up with 
the increasing speeds of CPUs. As chip 
manufacturers found ways to add more 
transistors to each chip, the CPU archi- 
tects could easily increase speed by adding 
more arithmetic units to each chip. Twice 
as many arithmetic units could let a chip 
run almost twice as fast. On RAM chips, 
though, more transistors per chip simply 
meant that the chips could hold more data; 
they couldn’t access it particularly faster. 
While faster chips (e.g., static RAM, or 
SRAM) were available, they were much 
more expensive and had lower capacity 
per chip because they required several 
more transistors to store each bit. 

Working around the slow speed of RAM, 
CPU architects added a small amount of 
faster cache memory and created separate 
memory banks that would alternate serv- 
ing data to the CPU. These techniques, 
though, are reaching maturity. Intel’s P6 
includes primary and secondary caches on 
the main chip die. Many systems augment 
this by placing a tertiary cache between the 
processor and the main memory; however, 
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text box “Smart Memory” on page 190). 
They expect this will offer dramatic per- 
formance improvements on problems that 
can be solved in parallel. Placing the in- 
telligence on the chip saves the time of 
moving the data on and off the chip. 


The RAM Shift 
The computer memory industry doesn’t 
jump on these new innovations quickly, 
because it produces chips in such high vol- 
umes. No memory manufacturer can begin 
to build new formats or innovations until 
the demand is there, and the demand is not 
certain until system enhancements become 
essential. 

By the time this article appears, the com- 
puter industry will be engaged in a large- 


scale adoption of EDORAM for main 
memory. In fact, this year promises to be 
the one in which EDORAM begins to dom- 
inate the marketplace. Many system inte- 
grators and RAM manufacturers agree that 
the price differential that EDORAM com- 
mands will evaporate by early 1996. 

The technology behind EDORAM 1s a 
simple extension of the trend that made 
FPM RAM the standard form of DRAM 
available. When you read an element in a 
DRAM array, you charge electrical lines to 
first select a row and then a column. The 
lines do not stabilize immediately, how- 
ever, and the length of the delay is what 
prevents the RAM location from being 
read instantaneously. 

FPM RAM returns data faster because it 
assumes that the next data requested will 
be in the next column of the same row. In 
many cases this happens, and there’s no 
need to wait for the row delay. This pro- 
cess stops working reliably, however, if 
the CPU demands data too quickly. The 
lines do not stay stable long enough for 
the CPU to read off the answer. This usu- 
ally begins to happen in CPUs running at 
speeds faster than 33 MHz. 

To solve this problem, EDORAM adds 
a set of latches, or secondary memory cells, 
at the output. These sense the data being 
fed for output, store it, and keep it available 
long enough for the signals to reach the 
CPU reliably. These chips should be stable 
at system bus speeds up to 50 MHz. 

You can add even more circuitry and 
let EDORAM offer information at still 
higher speeds. An approach known as burst 
EDORAM assumes that the CPU wants 
the next, say, four addresses and begins 
fetching them automatically. This tech- 
nique can easily supply systems with a bus 
clock speed of up to 66 MHz reliably. 


The Race Is On 

CPUs are getting faster, however, and they 
demand ever faster memory. Many mem- 
ory makers are investigating two solutions: 
synchronous RAM, in which the CPU and 
RAM are locked together by the same 
clock; and cache RAM, which gains speed 
by adding to the chip a small amount of 
fast SRAM that acts as a cache to the 
DRAM. Both are good choices for sys- 
tems that run faster than 66 MHz. 

The synchronous solution is a cleaner 
replacement for the old interfaces between 
chips. Normally, memory chips answer 
requests. SDRAM (synchronous DRAM) 
feeds off the same clock cycle as the CPU, 
anticipating the CPU’s demands and stay- 


ing in step. Some devices even have a 
pipelined architecture, in which a stage 
can fetch an address while other stages 
present the data for output. Many people 
predict that 1996 will be the year of 
SDRAM, because 66-MHz or higher 
CPUs will be common by then and will 
need SDRAM. Until then, however, 
SDRAM will command a 20 percent to 
50 percent premium over commodity 
DRAM. Also, the price of these faster sys- 
tems must cover the added cost of the dif- 
ferent logic chips needed to drive the 
SDRAM. 

Another way to speed memory access 1s 
by adding an on-chip cache. This approach, 
often called CDRAM (cached DRAM) or 
EDRAM (enhanced DRAM), succeeds be- 
cause it places an SRAM cache on the 
same chip as the DRAM. CDRAM comes 
from Mitsubishi (Sunnyvale, CA) and is 
second-sourced from Samsung, and 
EDRAM comes from Ramtron Interna- 
tional (Colorado Springs, CQO). In both 
cases, this cache can respond more quickly 
to requests for the CPU if it has the right 
information already in the cache. 

The chips also gain speed because the 
caches are able to fetch data from the 
slow DRAM in large blocks using the in- 
ternal buses. Mitsubishi’s CDRAM, for 
instance, features a 16-Kb cache with 
128-bit lines on both its 4- and 16-Mb 
chips. When data is requested, the slow 
DRAM sends the entire 128-bit block to 
the fast SRAM. If the next address re- 
quested is in this block, as often happens, 
then the chip is ready. Picking the right 
sizes for the caches and buses 1s still an 
art, and practice varies widely. Ramtron, 
for instance, chooses to use a 2048-bit- 
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chips serve two masters: One maintains 
and changes the image, while the other 
gathers the information for the video mon- 
itor. The VRAM is constantly serving both 
masters, each at a different port. 

VRAM may have two ports, but that 
doesn’t mean it’s twice as fast or can pro- 
vide twice as much information. The ac- 
tual individual memory cells are the same 
in VRAM and DRAM. There’s a limit to 
how much information can be moved in 
and out of an array of DRAM cells, because 
the addressing lines for the rows and 
columns must be charged and discharged. 
This total throughput volume is known as 
bandwidth. VRAM’s dual ports don’t dou- 
ble the total bandwidth; they merely re- 
serve a slice for the circuitry that drives 
the screen-drawing function. This extra 
port increases the amount of information 
that can come and go from a chip, but it 
doesn’t double it. 





This segregation has 
two effects. The VRAM 
circuits always perform 
better at higher resolu- 
tions with more colors. 
The extra bandwidth 
helps in these high-end 
cases, where a 1280- by 
960- by 24-bit screen im- 
age requires moving Over 
3 Mb onto the screen 
every time it is refreshed. 
But for lower resolutions, 
there’s much less benefit 
to be gained from added 
bandwidth. In these low- 
end video configurations, 
VRAM’s second port is unused much of 
the time. 

On the other hand, DRAM boards have 
no set restrictions on how the bandwidth is 
used, and this is precisely why lower-end 





Mitsubishi's new 3D RAM memory chip, 
intended for specialized graphics 
applications, can determine whether a 
pixel is hidden, based on its zvalue. 


video-board manufac- 
turers often choose it. 
Any memory that isn’t 
used to refresh the screen 
is available for the video 
controller to use. If a low 
resolution is chosen for 
the screen, then the 
video controller can use 
| the rest of the bandwidth 
| to create complex im- 
ages on the screen. The 
downside is that the 
amount of leftover RAM 
drops as screen resolu- 
tion increases. These 
DRAM boards can dis- 
play high-resolution images, but manipu- 
lating them becomes sluggish. 

RAM manufacturers are exploring new 
RAM chips for video boards in many ways. 
Caches, synchronization, and latching can 
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STATISTICA’ (for Windows) # A complete data analysis system with 
housands of on-screen customizable, presentation-quality graphs fully 
ntegrated with all procedures = Comprehensive Windows™ support, OLE 
client and server), DDE, customizable Auto Task toolbars, pop-up 
nenus ® Multiple data-, results-, and graph-windows with data-graph 
inks = The largest selection of statistics and graphs in a single system; 
‘omprehensive implementations of: Exploratory techniques with advanced 
yrushing; multi-way tables with banners (presentation-quality reports); 
lonparametrics; distribution fitting; multiple regression; general nonlin- 
sar estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step- 
vise discriminant analysis; log-linear analysis; confirmatory/ exploratory 
actor analysis; cluster analysis; multidimensional scaling; canonical cor- 
‘elation; item analysis/reliability; survival analysis; a large selection of 
ime series modeling/forecasting techniques; structural equation model- 
ng with Monte Carlo simulations; and much more = On-line Electronic 
Vanual with comprehensive introductions to each procedure and exam- 
oles = Hypertext-based Stats Advisor expert system = Workbooks with 
nultiple AutoOpen documents (e.g., graphs, reports) = Extensive data 
nanagement facilities (fast spreadsheet of unlimited capacity with long 
ormulas, Drag-and-Drop, AutoFill, Auto-Recalculate, split-screen/vari- 
ible-speed scrolling, advanced Clipboard support, DDE links, hot links to - | — mek ie ee 
sraphs, relational merge, data verification/cleaning) = Powerful STATISTI- i. ‘4 : RP Tr aE : - Lass, 
7A BASIC language with matrix operations, full graphics support, and ‘ . a : | aaa eee eee ee fa 
nterface to external programs (DLs) = Batch command language and ape : ems | po i een cree 

2ditable macros, flexible “turn-key” and automation options, custom- 
lesigned procedures can be added to floating Auto Task toolbars = All 
yutput displayed in Scrollsheets™ (dynamic, customizable, presentation- 
juality tables with instant 2D, 3D, and multiple graphs) or word proces- 
sor-style report editor (of unlimited capacity) that combines text and 
sraphs = Extremely large analysis designs (e.g., correlation matrices up 
0 32,000x32,000, unlimited ANOVA designs) = Megafile Manager with 
ip to 32,000 variables (8 Mb) per record ® Unlimited size of files; 
oxtended (“quadruple”) precision; unmatched speed = Exchanges data 
and graphs with other applications via DDE, OLE, or an extensive selec- 
ion of file import/export facilities (incl. ODBC access to virtually all data 
yases and mainframe files) = Hundreds of types of graphs, incl. catego- 
rized multiple 2D and 3D graphs, ternary 2D/3D graphs, matrix plots, 
icons, and unique multivariate (e.g., 4D) graphs ® Facilities to custom- 
design new graph types and add them permanently to menus or toolbars 
* On-screen graph customization with advanced drawing tools (e.g., 
scrolling and editing of complex objects in 32x real zoom mode), com- 
pound (nested) OLE documents, Multiple-Graph AutoLayout Wizard, 
templates, special effects, icons, page layout control for slides and print- 









STATISTICA supports multitasking. i 
For example, now 1 am typing this text in MS Word, and | 
in the background, STATISTICA fs recaivaiating a large 
rnodel (see the red progress bar}. 
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outs; unmatched speed of graph redraw ® Interactive rotation, perspective ae hia ee be | pane 2 fe “* cous MME PLAYS oh OLEH tind | 
and cross-sections of 3D displays = Large selection of tools for graphical 4 7 ST or as | MTERACTIVELY, or wits = STANOTICA BARI | 


exploration of data: extensive brushing tools with animation, fitting, 
smoothing, overlaying, spectral planes, projections, layered compres- 
sions, marked subsets = Price $995. 


Quick STATISTICA (for Windows) = A subset of STATISTICA: 
comprehensive selection of basic statistics and the full analytic and presen- 
tation-quality graphics capabilities of STATISTICA @ Price $495. 


STATISTICA/QC - industrial statistics add-on package (requires STA- 
TISTICA or Quick STATISTICA for Windows) = The largest selection of 
industrial statistics in a single package; quality control charts (compatible 
with real-time data acquisition systems), process capability analysis, R&R, 
sampling plans, and an extremely comprehensive selection of experimental 
design (DOE) methods ® Flexible tools to customize and automate all 
analyses and reports (incl. “turn-key” system options, and tools to add 
custom procedures) ® Price $495. 


STATISTICA/Maec (for Macintosh) ® Price $695 (Quick - $395). 


Domestic sh/h $12 per product; 30-day money back guarantee. 


_ AND CREATE PUBLICATION QUALITY | 





2325 E. 13th St. ¢ Tulsa, OK 74104 « (918) 583-4149 
Fax: (918) 583-4376 


Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 040/ 4200347, fax: 040/4911310; 
StatSoft UK (London), ph: 0462/482822, fax: 0462/482855; StatSoft Pacific (Melbourne, 
Australia), ph: (03) 663 6580, fax: (03) 663 6117; StatSoft France ph: (1) 45 66 97 00, fax: (1) 
45 66 06 51; Available from other Authorized Representatives worldwide: Sweden: 
AkademiData Scientific ph: 018-210035, fax: 018-210039; Finland: Statcon Oy ph: 24-334678, 
fax: 24-333867; Belgium: Texma NewTech ph: 10 61 16 28, fax 10 61 69 57; South Africa: Osiris ph: 12-663-4500, fax 12-663-6114; Japan (Macintosh): Three’s Company, Inc., ph: 03-3770-7600, fax 03-3770-7784; Japan (Windows): Design 
Technologies, Inc., ph: 03-3667-1110, fax: 03-3668-3110; Italy: Prompt SRL ph: 49-893-3227, fax: 49-893-2897; Poland: Companion Oprogramowanie ph: 12-369680, fax: 12-360791; Taiwan: Intelligent Integration Corp. ph: 2-759-1791, fax: 2- 
759-1790. StatSoft, the StatSoft logo, STATISTICA, and Scrollsheet are trademarks of StatSoft, Inc. es 
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IT’S NEW. IT'S MORE THAN TAPE BACKUP 





Protecting critical files is important, 
but it’s not the only reason for buying 


a tape system. 







Move large files 
from home 
to office. 
Store important 


old records on 








| ie UAT LIU tae Use it to free 
up disk space. Once you think about 
tape as a data management system, it’s 
easy to justify an affordable* 
HP Colorado T1000. 
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With new high 


capacity Travan cat- 
800M tridges and Colorado 


Compressed (2:1) 
TRAVAN™ Backup for Windows' 


T EC HN. LL. Oe ¥ 


one-button automated software, the 


Uncompressed 


400MB 





M 


T1000 is the perfect match for your 
data. And, since it’s from the world 
leader in tape backup, you know 


quality and reliability are built in. Call 


sO" EFBOLORADO 
for more MEMORY SYSTEMS 
information. A division of 


© eackano 


* $235 List Price. Dealer prices may vary. 
© 1995 Colorado Memory Systems, a division of Hewlett-Packard. All rights reserved. Colorado and Jumbo are registered trade- 
marks of Colorado Memory Systems. Windows is a trademark of Microsoft Corporation. TRAVAN i 


a trademark of 3M. 








State of the Art 





MORE MEMORY IN LESS SPACE 


Innovative packaging techniques squeeze more RAM into tighter spaces 


RICK COOK 


BOB DAHM © 1995 





UL nless you’ re trying to upgrade a lap- 
top, you don’t generally think about 


how the memory for computers is physi- 
cally packaged. But computer makers care 
a great deal about memory packaging. 
Computers, especially notebooks, are 
shrinking at the same time that memory 
requirements are rapidly escalating. Mem- 
ory-hogging OSes like Windows NT and 
OS/2 are running memory-hungry graph- 
ics-oriented applications. 

The market-research firm Dataquest 
(San Jose, CA) says the amount of DRAM 
found in the average business computer 
has grown from 4 MB in 1993 to 16 MB 
today. It will jump to 24 MB by 1997. 
Dataquest found that computer makers, 
trying to hold down prices in a fiercely 
competitive market, are shipping most sys- 
tems with just enough memory for the ba- 
sics—typically 8 MB. But customers know 
that isn’t enough, and they’re doubling the 
memory—often before leaving the store. 

Dataquest memory analyst Ron Bohn 
says, “Companies try to ship with as little 
memory as they can without losing sales 
and while retaining quality.” Herein lies 
the second part of the memory-packaging 
challenge: not just to cram more memory 
into smaller boxes but to do it in a way 
that allows users to add even more memory 
later on. 





Skyscraper RAM 

In early personal computers, RAM came in 
the form of DIP (dual in-line pin) chips— 
those little black centipedes with the sil- 
very legs so beloved of experimenters and 
kit builders—that were soldered or sock- 
eted onto the motherboard. Later on, these 
chips were installed vertically onto small 
circuit boards that took up less space. 
While there’s still plenty of life left in the 
SIMM format and its emerging successor, 
DIMM (dual in-line memory module), 
there’s still real estate above those pack- 
ages waiting to be grabbed. In an exciting 
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Hit the Road..: 


Without ever lequing the information superhighway. 


Laptop Notebook 
Computer: 

Take all your 
power apps and 
mega graphics/multimedia 
files out on the road with this 
high-performance PC laptop. 





Mobile 
Assistant: 


EO 


Wireless com- 
munications and 
route guidance system for 
the mobile office from Solid 
Computer Group. 





Vs Cellular Phone: 
ty 
cellular phone for the car, 


the sidewalk, the boardwalk, 
the boardroom, etc. 






Compact, easy- 
to-use, flip-style, 


The contest is open only to U.S. residents who are licensed 
drivers, 18 years of age or older. No purchase necessary. 
Entrants should fill out their daytime telephone number 
as indicated on the official entry form. You may 
obtain an entry form by sending a self-addressed 
envelope to BYTE Mobile Office of the 90s Sweepstakes, 
One Phoenix Mill Lane, Peterborough, NH 03458 by 
November 15, 1995 or fax to (603) 924-2535. Limit: one 
entry per person. 

Entries must be received by mail or fax on or before 
November 15, 1995, or submitted in person at BYTE'’s 
Booth at Comdex/Fall, Las Vegas, from November 13 to 
November 15. The finalist will be determined in a random 
drawing to take place at BYTE’s Comdex Booth #2654 at 
3:00 PM on November 16, 1995. The winner will be con- 
tacted by telephone following the drawing and announced 
in the January 1996 issue of BYTE. Personal contact with 
the individual specified on the entry card must be made for 
the finalist to be declared the winner. If the winner cannot 
be contacted within 15 days of the drawing, then the 
unclaimed prize will be awarded to an alternate winner 
selected at random. 

The winner shall be required to sign an affidavit of eligibil- 
ity and a liability/publicity release which releases McGraw- 
Hill, Inc., from liability in connection with the winner’s use of 
the prize, and permitting McGraw-Hill to use the winner's 


state-of-the-art ) ) 





CompuServe 
Information Service: 


One-year corporate sub- 
scription including up to 


$250 per month in user charges. 


name and likeness to promote the contest where permitted 
by law. 

The odds of winning depend on the total number of 
entries. McGraw-Hill, Inc., Mitsubishi Motors, and their 
respective advertising agencies, subsidiaries, employees 
and employees’ families are not eligible to participate in this 
contest. McGraw-Hill, Inc. is not responsible for lost, late, or 
misdirected mail or ineligible entries. All Federal, State 
and/or local rules and regulations apply. Void where prohib- 
ited by law. 

One prize will be awarded: a 1996 Mitsubishi Galant LS 
(MSRP: $22,979), plus various mobile computing tools 
described above; total prize value: $33,924. Vehicle speci- 
fications, including color, will be determined by Mitsubishi 
Motors. Standard manufacturers’ warranties will be provid- 
ed. Vehicle will be delivered to Mitsubishi dealer closest to 
winner's locale. Winner is responsible for registering, licens- 
ing, and insuring the vehicle. The prize is not redeemable for 
cash, nor is substitution of the prize by the winner allowed. 
The winner is responsible for any and all taxes associated 
with the acceptance of the prize. BYTE reserves the right to 
substitute a comparable prize upon unavailability. For the 
name of the winner, send a self-addressed, stamped enve- 
lope after November 16, 1995 to Marketing Dept., Mobile 
Office of the ’90’s Winners, BYTE Magazine, One Phoenix 
Mill Lane, Peterborough, NH 03458. 


COSPONSORED BY MITSUBISHI 
MOTOR SALES OF AMERICA 


G A L A N T 


MITSUBISHI 


(av The New Thinking in Automobiles 
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Local Air Networks 


WaveLAN wireless LANs offer robust range, throughput, and roaming 


REX BALDAZO 


Ithough slower than wire-based 
networks, wireless LANs solve 
several knotty problems: cabling 
restrictions, frequent reorganizations, and 
most recently, networking of highly mobile 
employees. Current wireless LANs solve 
this last problem with PCMCIA PC Card 
adapters and roaming-enabled access 
points—two technologies that take good 
advantage of the growing corporate use of 
portable computers. 

Equipped with PC Card wireless 
LAN adapters, notebook-toting work- 
ers, for example, can set up ad hoc 
peer-to-peer networks at meetings or 
off-site locations and work collabo- 
ratively over the air waves. Through 
radio-equipped access points with 
roaming capability, the same group 
(or groups) can also stay tied into the 
office LAN for file and print services 
and move seamlessly from access 
point to access point without concern 
of losing that all-important network 
connection (see the text box “On the 
Roam” on page 206). 

We tested two wireless LAN systems 
with roaming-enabled Ethernet access 
points, from AT&T and Digital Equip- 
ment. Both are based on AT&T Wave- 
LAN technology, provide similar perfor- 
mance, and are interoperable. They are not 
easy to set up, and bandwidth is still lim- 
ited (2-Mbps, raw data rate), but for many 
applications, you won’t notice the lower 
throughput. You may not even mind the 
higher price (about $900 per station, de- 
pending on size and configuration), if you 
can take advantage of the benefits of wire- 
less networking as it was meant to be. 





Old Champ 

WaveLAN is the oldest wireless LAN 
technology that works in an unlicensed 
radio band yet still provides more range 
and throughput than its more recent com- 
petitors. WaveLAN technology uses a 
direct-sequence spread spectrum radio 
operating at 915 MHz in the 902- to 928- 
MHz ISM (Industrial, Scientific, and 
Medical) bandwidth. A number of ven- 
dors have licensed WaveLAN technology 
to use in their own wireless LANs, in- 


PHOTOGRAPHS: LARRY DUNN © 1995 


Based on AT&T 
WaveLAN technology, 
access points from 
AT&T (left) and Digital 
Equipment (right) work 
together flawlessly 
despite design 
differences. The PC 
Card wireless adapters 
{inset) are virtually the 
same equipment with 
different case colors. 


cluding Digital, Solectek, and Persoft. 

WaveLAN, however, is not the wave 
of the future, mainly because the 902- to 
928-MHz bandwidth isn’t available out- 
side of Canada, the U.S., and Mexico. The 
2.4-GHz ISM bandwidth (2400 to 2483.5 
MHz) is available internationally, and sev- 
eral companies’ wireless LANs operate in 
that bandwidth already. Other companies 
including AT&T plan to have their prod- 
ucts in that bandwidth as well. Further, 
the IEEE 802.11 committee is slowly de- 
veloping an interoperability standard for 
2.4-GHz wireless LAN products (see “Uni- 
versal Wireless LANs,” May 1994 BYTE). 
Broadcasting at a higher frequency, 2.4- 
GHz products don’t have the range that 
the 915-MHz WaveLAN does. Interna- 
tional signal power restrictions can fur- 
ther limit the range. 

While the 802.11 specification firms up 
(maybe in 1996), you can achieve inter- 
operability of a sort with products based on 
AT&T’s WaveLAN technology. It’s not 
going away anytime soon. According to 
Becky Diercks, program director of Wire- 
less Research at Business Research Group, 


Hardware [ters 














the worldwide wireless LAN market last 
year was about $100 million, with AT&T 
and its licensees controlling some 40 per- 
cent of that. 


Family Affair 

AT&T produces Type II PC Card radio 
transceivers that are part of both its own 
WaveLAN product and Digital’s Roam- 
About line. Both also offer ISA-bus-based 
transceiver cards for desktop systems. 
Solectek, another WaveLAN licensee, sells 
a WaveLAN-based parallel-port adapter 
for older portables. Except for color, the 
WaveLAN and RoamAbout PC Card ra- 
dios are essentially identical, including 
their $695 price. We could even use the 
Digital enabler software to get the AT&T 
radios operational. 

An external antenna the size of a deck of 
playing cards connects to the PC Card 
adapter via a short cable. The antenna sits 
in a clip holder that attaches to the clam- 
shell lid of your notebook computer with 
two small adhesive pads. Thanks to the 
clip arrangement, you don’t have a bulky 
antenna permanently attached to your com- 
puter. A PC Card with an integral antenna 
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FAST, FLEXIBLE STATISTICS & GRAPHICS 





FOR SERIOUS SCIENTISTS 


Biologists « Environmental Researchers « Medical Researchers « Psychologists «= Statisticans 


















Discover hidden patterns 
in your data easily. 

With SYSTAT, it’s easy to overlay, 
combine charts and to simply rotate 
even the most complex 3-D plots 
with the press of a button. 


Vieitd 


Display geographic data 
clearly and quickly. 


(0 SYSTAT is the only statistical 
| package which lets you easily 
sur combine axes, contours, surfaces, 


scatterplots and icons on any map. 
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4.,nearly every kind of statistical analysis imaginable, and its graphics capability 
is far and away the best of any PC statistical package.” - InfoWorld 


“...the most flexible program for graphical representation of numeric data...and it 
has the most comprehensive procedures for data exploration.” - MacUser 


“the best software for analysis of designed experiments...superb graphics, high 
quality statistical algorithms...” - PC Magazine 





Comprehensive statistics for = Flexible, easy-to-control object-oriented 
all types of scientific data graphics 

« A full range of powerful statistics = Interactive graphical transformations tools 
= Work with an unlimited number of variables to explore data 


= Robust algorithms give precise, accurate = Fast problem-solving capabilities, including 
results even when your data are extreme Quick Buttons, Quick Graphs and a powerful 
Most powerful GLM procedure internal calculator | 
Design of experiment procedures include = Object-oriented graphics to easily edit all 
Taguchi, Plackette-Borman, Box-Behnken, aspects of your graphs and charts 
Latin Squares and mixture models = Extensive graphical tools for exploring your 

= Extensive matrix procedures for finding data in real-time, including 3-D rotation of 


inverse, Cholesky decomposition and graphs, color and grayscale fill defaults and 
many others rescaling 


The most graphics Extensive programmahility 
= More graph types than any other statistical and flexibility : 
package — even more than Sigma Plot, Delta == Choose command line or easy-to-use menus 
Graph and Harvard Graphics combined = Handles all steps in analysis — data analysis, 
a Extensive, high-precision world maps screening, intermediate, graphic presentation 


Get a clear 

picture of your mullti- 
variate data faster. 
SYSTAT is the only package which 
can combine kernel density, 
contours and other graphical 
objects inside scatterplot matrices. 
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Display your raw medical 
data in a simple, easy-to- 
understand format. 

SYSTAT is the first statistical 
package to offer automatic 

dot plots. 
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SYSTAT is available for DOS, Windows 


and the Macintosh. For more information, 


contact SPSS Inc. at 


1(800) 543-5835 


(312) 329-2400 


fax 1 (800) 841-0064 








SYSTAT 


SYSTAT is a product of SPSS Inc. 
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Oracle Hits the Road 





Software tien 


Oracle Mobile Agents take over network transactions so that 
wireless clients can get to corporate data in seconds 


PETER WAYNER 


any people who tend to work 
“in motion” know the siren 
call of wireless networking, 


but until recently, there have been few 
products that simplify the technology. Cre- 
ating a wireless network is not as simple as 
taking a traditional network and replacing 
the wires with radio transceivers. Old net- 
work protocols don’t work well in the ra- 
dio environment, which is susceptible to 
weather, noise, crosstalk, and other demons 
of the ether. 

Now that the technical hurdles of wire- 
less data transmission are becoming well 
understood, software makers are helping 
programmers tap the power of wireless 
networks. One of the first to do so is Ora- 
cle (Redwood Shores, CA), whose Oracle 
Mobile Agents toolkit essentially solves 
the problem of shuffling information be- 
tween distant, wireless clients and corpo- 
rate database servers. The toolkit can han- 
dle communication with any program, not 
just Oracle’s database products. 





Agents in Motion 

Oracle Mobile Agents is structured around 
a client-agent-server model that interpos- 
es a software agent between client and 
server (see the figure “The Client-Agent- 
Server Paradigm’’). The agent runs on the 
server machine and is responsible for han- 
dling requests from off-site clients. It then 
takes the requests and gets answers from 
the server. Ideally, the agent programmer 
can incorporate enough intelligence in the 
agent to significantly reduce the amount 
of network traffic between the server and 
the client. 

Many protocols that run over wired net- 
works often exchange several messages 
to establish a connection before processing 
any information. This is fine when the 
speed of the network is blindingly fast, 
but it fails quickly on wireless networks, 
which often require 2 to 4 seconds to trans- 
mit a single packet. The Oracle Mobile 
Agents’ job is to roll all this interaction 
into one packet. (For a more detailed 
breakdown of the different transmission 
media’s response times, see the figure 
“Speed in Response Time” on page 208.) 


Oracle’s definition of an agent is dif- 
ferent from General Magic’s (Mountain 
View, CA), the creator of the heavily an- 
ticipated agent language Telescript, which 
at the time of this writing was still un- 
available to the general public. Telescript 
is virtually a full-fledged OS, with agents 
roaming around in it that are themselves 
full-fledged programs capable of inter- 
acting with each other. Oracle takes a 
simpler, more evolutionary approach. Its 
agents are simply plug-in software mod- 
ules that programmers can use to add func- 
tionality to Oracle Mobile Agents. These 
agents can’t roam from machine to ma- 
chine: They are closer to Adobe Photo- 
shop plug-ins or applets than they are to 
full applications. 

This lack of functionality is not much of 
a handicap. Some people might even call it 
a feature. The Telescript approach is clean 
and thorough, but it can be overkill for 
simple applications. Oracle Mobile Agents 
lets you choose the right amount of power 
for your purposes. 

On one end of the scale might be a sim- 
ple “Hello, world” agent that will respond 
to any message with the string “Hello, 
world,” all done in 200 lines of C code. 
The result would have none of the gener- 
ality or complex authentication features 
bound up in Telescript, but it would do 
the job. On the other end of the complex- 
ity scale might be an agent with a built-in 





The Client-Agent-Server Paradigm 


parser and interpreter that will accept ar- 
bitrarily complex programs as messages. 

After you write the agent, Oracle Mobile 
Agents takes over the handling of the data 
between the wireless network and the 
server. It aggregates the incoming pack- 
ets until the complete message is avail- 
able. If transmission glitches garble the 
data, the software handles getting new 
copies of the missing or scrambled packets. 
When the message is complete, Oracle 
Mobile Agents fires up the correct agent 
and hands it the message. This makes life 
easy for programmers because they need to 
write only agent code that accepts a full- 
formed message. 


Using the Toolkit 
Oracle Mobile Agents comes with two ma- 
jor development components. One lets you 
create agents for Unix systems, and the 
other lets you build both agents and clients 
running on Windows machines. The Unix 
agents, which run as processes, access a 
central message gateway that interfaces 
with the radio network. Time-sharing be- 
tween multiple agents running on the same 
server is handled by whatever Unix variant 
is serving as your OS. Users with bigger 
databases or more-complicated installa- 
tions will probably choose to run Unix on 
their server. 

You can use the Windows development 


component to create clients and agents. 
continued 


Oracle Mobile Agents components 


Client 


Oracle Mobile Agents cuts throughput times by off-loading the two-wa 
message swapping needed to process database queries onto a server- 
based agent. Customer-written client applications use Windows DLLs 
or OLE 2.0 links to send and receive messages through a message 
gateway. The agent event manager processes messages queued on the 
server and passes them to customer-written application message 
handlers. When the response message leaves the server, the message 
manager deletes the original message from the incoming queue. 
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Hands-Off Backup 


Bundied with Palindrome backup software for NetWare, HP’s SureStore Tape 
12000e DAT Autoloader can provide weeks of unattended network backup 


BILL LAWRENCE 


ff-site administration of small 
LANs is becoming more and 
more common. With the net- 
working of small businesses and corpo- 
rate field offices, nonresident administra- 
tors and off-site consultants cleverly use 
remote control software, dial-up routers, 
or low-speed WAN links to manage the 
LANs in their care. These remote tools 
permit off-site administrators to manage 
LANs from afar in just about every way 
but one: Someone still has to be physically 
present to handle the mundane but vital 
task of changing backup tapes. 

To help in this area, Hewlett-Packard 
has developed a loose product specifica- 
tion called LABS (Low Admin 
Backup for Servers), which com- 
bines an autoloading tape drive with 
highly automated backup software 
(see the textbox “HP Pushes Auto- 
mated NetWare,” March BYTE, 
page 148). 

HP SureStore Tape 12000e LABS 
for Novell is the first product to 
implement LABS. It couples HP’s 
SureStore Tape 12000e autoloading 
DAT (digital audiotape) drive with 
a custom version of Palindrome’s 
NetWare-compatible Backup Director soft- 
ware, called Backup Director for the 
Workgroup. The 12000e is a DDS-2 DAT 
drive with a six-cartridge magazine. Pre- 





& 


suming you use the magazine as it comes 


with five 120-meter, 4-GB tapes and one 
cleaning cartridge, you’ve got 20 GB of 
available storage, or around 40 GB with 
the 12000e’s built-in data compression. 

Backup Director takes advantage of 
the 12000e’s automation features by han- 
dling tasks like tape drive cleaning and 
monitoring for problems. For example, 
the software automatically schedules 
restore and compare operations for peri- 
odic verification. 

If problems occur, Backup Director can 
send alerts via NetWare’s SEND com- 
mand or MHS-compatible E-mail. The 
drive includes standardized alerts for com- 
mon maintenance conditions, such as when 
a tape cartridge should be retired because 
it’s reached the end of its duty cycle or 



























The combination of HP’s 
12000e DAT autoloader 
and automated backup - 
software from — ; 
Palindrome will reduce 
on-site visits by 
nonresident 
administrators, The - 


“SCSI drive h 


because it’s failed. The 12000e’s high 
capacity coupled with Backup Director’s 
completely automated management of 
backup sessions means you can run daily 
backups that need no attention for amaz- 
ingly long periods. 


High Capacity, Low Price 
The 12000e is an external SCSI drive that 
comes housed in a 5.25-inch full-height 
case. Its easy-to-read LED front panel 
displays the drive’s current status, 
including which magazine cartridge is 
loaded. The 12000e is among the first 
drives to support the DDS-2 DAT speci- 
fication, which calls for a cartridge 
capacity of 4 GB and a maximum sus- 
tained transfer rate of 510 KBps. The 
drive’s built-in data compression typi- 
cally doubles both those figures. 

When used with Backup Director, the 
12000. is directly connected to a NetWare 
3.x or 4.x server with a SCSI controller 


Hardware Ltrs 


ED JUDICE © 1995 





(and a driver that’s ASPI [advanced SCSI 
programming interface] compatible). In 
our tests, the primary server was a 
486DX/33 PC with an ISA bus and two 
400-MB IDE drives. Connected to an 
Adaptec 1543 ISA controller, the 12000e 
backed up at speeds averaging 25 MB per 
minute. Large restores went more slowly 
because Backup Director makes a special 
pass through the tape to restore directo- 
ries first and then makes a second pass to 
restore files. 

DDS-2 compares favorably with the 
popular 8-mm tape drives (precompres- 
sion capacity of 5 GB to 7 GB and transfer 
rate of 500 KBps) from Exabyte, particu- 
larly when you consider cost per megabyte. 
Exabyte single drive units without 
autochangers typically sell in the mid- 
$3000 range, approximately the same price 
that you pay for the 12000e with its 
capacity leveraging autochanger. 


Strategy Included 

If you’ ve got better things to do than mas- 
ter the intricacies of a full-featured back- 
up program, you’ll love Backup Direc- 
tor. Simply install the software on the 
same NetWare 3.x or 4.x server to which 
you’ve connected the 12000e auto- 
changer, insert the tape magazine, and 
forget about it. 
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Software litle 


Better Business Processes 


A customized linked spreadsheet gives Process Charter for Windows the 
smarts that plain flowcharters lack 


DAVID ESSEX 


lowcharting, like outlining, is one 
of those things you should have 
taken more seriously in college. 
When faced with the chaos of work in the 
Age of Downsizing, you come to realize 
that, far from being a pointless exercise, 
flowcharting can be the best way to con- 
ceptualize a process that needs fixing. 

Scitor Corp. has hit on an absurdly sim- 
ple idea. Instead of merely making a robust 
set of graphical flowcharting tools and 
offering links to spreadsheets, Scitor has 
coupled an actual, process-optimized 
spreadsheet to the drawing tool. The result 
is Process Charter, an easy-to-use program 
that lets you simulate processes depicted in 
the flowchart. 

We used Process Charter to design a 
half-dozen flowcharts depicting various 
editorial processes, both existing and 
wished-for. We ended up throwing most 
of them out, learning much about the proper 
uses and key limitations of Process Charter 
along the way. (The moral: make sure 
you’ ve clearly designated the entities that 
flow through the system; or, a system 
framework does not a simulation make.) 
We ended up converting an existing paper 
flowchart of a BYTE article’s flow through 
the magazine’s editorial, design, and pro- 
duction departments. A work in progress, 
this imposing chart is potentially an 
important tool for editorial management. 





Discrete Events and Queuing 
Process Charter is a discrete event simula- 
tor. It calculates the state of the system ele- 
ments at discrete points in time. At a high- 
er level, systems are either deterministic or 
stochastic: perfectively predictable if all 
conditions are met, or relatively more ran- 
dom if some conditions are varied. Of the 
stochastic type, simulations may be either 
continuous or discrete, which are to each 
other what analog is to digital. In discrete 
models like those created by Process Char- 
ter, systems are profiled by taking “‘snap- 
shots” of the system state at fixed intervals. 
Hand-in-hand with discrete event sim- 
ulation is the concept, often seen in com- 
puter science, of queuing. In the context of 
simulation, queuing is widely relevant 


because it models the 
basic input-process- 
output functions of all 
systems. But queuing 
in the same context 
also means lining up 
and (sometimes) wait- 





Scitor Process Charter - {ETOPS.PCF Diagram} 



































ing for service. Simu- 
lation textbooks often 





























cite a classic queuing 































































































problem: customers 
lining up at a bank to 
wait for the next avail- 

























































































able teller. Not surpris- 




































































ingly, Process Charter 
comes with a sample 
bank-teller simulation, 
which is explained in 
the figure, ““The Bank- 
Teller Queuing Prob- 
lem” on page 212. 











































































































Scitor helped Boeing use Process Charter for Windows to determine that 
daily maintenance procedures would take 27 hours to complete unless some 
jobs were done in parallel. The flowchart and simulation were later used for 


2 
It’s not hard to see training maintenance personnel. 


why queuing is a key 

concept in Process Charter. A case in point: 
in our article-flow simulation, queues can 
result if articles enter the system faster 
than any one component can process them. 
A queue then becomes a bottleneck to be 
avoided by redeploying resources. Process 
Charter gives you specialized Flow Model 
and Key Values spreadsheets (again, refer 
to the figure) for identifying bottlenecks 
by examining time values in cells. 


Charting the Process 
The first step in modeling a process with 
Process Charter is to create the flowchart. 
Here, the program works like a standard 
flowcharting tool. Toolbar icons and menu 
items let you access the three main views: 
diagram, spreadsheet, and graph. In the 
diagram view, the main control panel is a 
square on the left toolbar containing four 
small icons, each representing an entry 
mode: Select (for selecting a chart item 
for some additional operation); Figure, 
Line, and Text. We found ourselves rely- 
ing on the mode buttons almost exclu- 
sively, even though most icon functions 
are duplicated in the drop-down menus, 
and a few functions (like line creation) are 
available via mouse control in other modes. 
A palette of standard shapes (e.g., a 
diamond for a branching decision point, 





a parallelogram for input/output, etc.) sits 
handy along the left side. To use a shape, 
you click once on the palette icon, then 
point at the main window and click again 
to place the object. Connections between 
objects are most easily established by 
clicking in the middle of the originating 
object and dragging to the location of the 
destination object. An arrow will appear 
between the two figures. Alternatively, 
you can drag-and-draw lines in Line mode, 
but we sometimes found Process Charter 
too smart for its own good as it tried to 
figure out the best path between objects. 
Lines seemed to wrap unexpectedly around 
the far sides of objects, and one time, we 
ended up with a tangle of lines that looked 
too confusing. We could have used a menu 
command to delete all the lines, but we 
scrapped the entire chart instead. 

Once you’ve got a dozen objects and 
lines on the screen, the ability to modify 
the configuration becomes critical. Here, 
Process Charter provides adequate tools, 
chief among them the ability to draw a 
box around an area and drag it. You can 
also reshape lines and make objects “snap 
to grid” so they line up with each other 
after your reference points have scrolled 
off screen. We did, however, find 
ourselves wishing for more intelligence in 
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Win a Notebook Computer! 






BYTE’s research department would like to know what your computer 
notebook requirements are. Please take a few minutes to fill in this 


form by July 31 and you will automatically be entered in the 


sweepstakes. The prize is this WinBook XP, a DX4-100MHz notebook. 


Portable: a notebook or subnotebook computer 


weighing 8.5 Ibs. or less. 


1 Do you plan to purchase a portable com- 
puter within the next 12 months? (Choose one.) 


Definitely yes ..........ccsseessseseeseseseeseeeeeeees 
Maybe (continue survey as if you plan to buy)... 
NO (continue survey as if you plan to buy) .......+. 


L] Check here if you have purchased in the last six months 


1A (If yes or maybe) Will this unit be paid for 


by yourself or by your employer? 
Self (please go on to Question 2) ............. 
Employer (please go to Question 1B)....... 


1B (If paid by employer) Approximately how 


many are employed by your company: 
(Choose one.) 


1000 or more employeeS.............c eee 
500-999 employees .........s sees 
100-499 employees .........cccceeeeeeeneteeee 
50-99 employees ..........ssccseseressessessrsoeonee 
Fewer than 50 employees ...........eee 
MCC E AN cast nciteoninncteel yecconsnetrdpesieinst 


2 Will you require CD-ROM with your next 


portable computer? (Choose one.) 


Yes, internal CD-ROM, built into notebook i 


Yes, external CD-ROM, connected to port or 
Cocking station... 





3 For the unit selected above in question 2, 














4 What type of processor will you require? 


APRIL 1995 : 


‘thal 


BEST VALUE 
4860X4 
NOTEBOOK 








6 (If you require a color screen) What 





























(Choose one.) resolution will you require? (Choose one.) 
Intel 486 SX/33 MHZ.......:ssessssesseseeeenteens 1.640. x 480 x 256 COLOLS ceccececcsesccsesceeeceeee — 
Intel 486 DX2/50 MHZ....sssssssssssssssssesceeeee 2 800 x 600 X 256 CONOIS .......essessceeseeeseenes 2 
 CyTIX DX2/50 MHZ... eeessestesesssssteeceeeennnees 3 1024 x 768 x 256 COLOLS vecccccccsssscscessseseees ‘ 
__ Oytix DX2/ 66 MHZ... sessssesessescssssssssessssen at! TBD XK 1024 256 COOLS iri rersis sect ensicststs —— 
,-_ OTIX DX2//80 MHZ... ssssseesseeeeeesssssssessssien 5. 424 x 768 te COMO vce cccdacisecnsesccssonsivais 5 
Intel 486 DX4/75MHZ.......:sesesseeeeeeeee 6 Ue rth... cccccccccccccecececcccececescececcseecece. Je 
ee ——" 7 Will you require the following in your 
CE ee Pe eee ——* portable, docking station or both? 
_ Intel Pentium IVT scascterosnepvednoaeteceniass 9, — 
Intel Pentium 75 MHZ... 40. Portable Station Both _—_Neither 
Intel Pentium 90 MHZ... cseeeeseeeeees 1, SpOAKers.......-ssesssseseeee ——1___2. __%. 4. 
Intel Pentium 100 MHZ.........cesesseecseesees __», Available CD-ROM....... ee Ge 
Intel Pentium 120 MHZ..iccccisisssescessonseces. 3 _ Available floppy drive...__». _1. 1. ___r. 
Intel Pentium 150 MHZ...........ccsssseee — x, __ Parallel port............... —13, __14. __15._16. 
"Intel Pentium, unsure which version......... 5, _ S€fial POT .........-seerson es ees es | ee 
SMR concede arceateeoswuntinene oe 6, Bthernet port.............. A. 22. 25,__#4 
Pi (Opt MT cscscessncxaarkreeinnteonstarie 1, Infrared port.............. 2B. I 
© HIRE cmectinus eacdneenaecestinn ig SOST POT oe eeeeeeeeseeees — B.S. 
Don’t KNOW. ssccssssssssssssssssseesesssscessssssssssssn ay, Tape back-up ............. —33. __}4. ___35._36 
"4A What type of bus will you require? 8 (If paid by employer in 1A) Would your orga- 
CE ttl csercierconrenecdrtecstetteotentiees ____, _ hization agree to purchase terms of net 45 
FOUN ase hatin saseanese nce ___, _ days with 3% late fee stipulated? (choose one.) 
Both PCI and ISA ......ccccccsccescescescescesveceeeees 5 TES eirascsarernene nen echinsepraetninansienapeaaste Ene 
; No preference sa su ceecatttadusiaindnaaeaieedioseaiee 4 INO saviassntecnasauaecatei aces tetteieuevndonrevenseacesectes secuncast 
: 5 Which screen will you require for your UMC CT AMR sco eis ciadsees Acipineyarscescatuctienetennins 3 


, portable computer? 
Screen type (Choose one.) 











what weight would you be willing to accept? MOnoOchrome .........cc.ceccessessceeeseeeeenes 
(Choose one.) Dual-scan COLOL ........:csceseseeseeseeeeees 
He PDS i tleressescorzecantedtactedseleidiennth 4 Adtive-matrix COLT «sess 
BO Ni askedhthcr cc artomnmneideanintnaioursy Screen size (Choose one.) 
5.5 IDS, csessccssssssessescvessesessssessssstnsssseces 5 BA diagonal... .sseessseereeesssereerssse 
6.0 IDS sccscssssssesesesssescvesssessssseenseseeensee DA inch diagonal... 
GF MSc ceaxtsiiecs a cvegetesbiavcetdl Qesonsee ; 10.4 inch diagonal ......-...ss---eessoe 
T.O IDS. cesccccccsssscesscssesseeseeeessseseeeceeeessete gE inch diagonal... 
8 IDS. OF MOTE vee eeeeeesesecessesessesesteeesseeves 7 12.4 inch diagonal .............:s--ssesessee 
Larger than 12.4 inch diagonal........ 
VK 
ci 


Contest Rules 


The contest is open to all U.S. residents 18 years of age or 
older. No purchase necessary. An individual may enter re- 
gardless of whether or not he or she chooses to participate in the 
survey. Entrants should fill out their daytime telephone num- 
ber where indicated. Limit: one entry per person. 

Entries must be received by July 31, 1995 to be eligible for the 
drawing. The finalist will be determined in a random drawing to 
take place at BYTE. The winner will be contacted by telephone 
on August 1, 1995. Personal contact with the individual specified 
on the entry card must be made for the finalist to be declared the 
winner. If the winner cannot be contacted within 15 days of the 
drawing, then the unclaimed prize will be awarded to an alternate 
winner selected at random. The winner shall be required to sign 
an affidavit releasing McGraw-Hill, Inc., from liability in con- 
nection with use of the prize. 





The odds of winning depend on the total number of entries re- 
ceived by the cutoff date of July 31. Employees of McGraw- 
Hill, Inc., Winbook, their agencies, subsidiaries, employees and 
families are not eligible to participate in the contest. McGraw-Hill, 
Inc., is not responsible for lost, late, or misdirected mail or in- 
eligible entries. All federal, state, and/or local rules and regu- 
lations apply. Void where prohibited by law. One prize will be 
awarded. Total value of prize is $3800. The prize is not re- 
deemable for cash, nor is substitution of the prize by the winner 
allowed. The winner is responsible for any and all taxes asso- 
ciated with the acceptance of the prize. BYTE reserves the right 
to substitute a prize upon unavailability. For the name of the win- 
ner, send a self-addressed, stamped envelope after August 1 to 
Winbook Sweepstakes, Marketing Department, BYTE Magazine, 
One Phoenix Mill Lane, Peterborough, NH 03458. 


9 What is the most important feature you 
look for in a notebook computer? 
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Name: 
Title: 
Company: 
Address: 
City: State: Zip: 
Phone:  — ——“—s—SsS—SCCSCSC‘éCax: 


Fax your responses to (603) 924-2535, or mail them to BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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Software 


Wanted: A Good OS/2 Spreadshee 


In the duel between OS/2 spreadsheets, Lotus and Athena Design 


left some empty chambers in their six shooters 


DANIEL GASTEIGER 


espite the recent popularity of 
IBM’s OS/2 and its hipper, leaner 
offspring, Warp, none of the 
major spreadsheet developers have taken 
the technically impressive OS very seri- 
ously. Lotus has remained the key provider 
of OS/2 spreadsheet technology, but its 
product plays like a DOS version of 1-2-3 
barely adapted to OS/2’s GUI. And it lags 
way behind Lotus’s other GUI spreadsheet, 
1-2-3 for Windows release 5. 

Meanwhile, a lesser known company, 
Athena Design (Boston, MA) has been 
running its own spreadsheet software, 
called Mesa, on Next machines. Late last 
year, the company began shipping Mesa 
2.0.1, a totally new spreadsheet for OS/2 
based loosely on the Next version. Mesa 
offers many advanced features, and its 
object-oriented approach makes it an 
excellent fit in the GUI environment. 

Unfortunately, it seems as if Mesa’s 
designers skipped history class on the day 
electronic spreadsheets were covered. 
Users raised on other platforms (1-2-3 or 
Novell’s Quattro Pro for DOS; 1-2-3, 
Quattro Pro, or Microsoft Excel for Win- 
dows; or 1-2-3 or Excel for the Macin- 
tosh) will likely feel frustrated working in 
Mesa. With so many outstanding examples 
of the spreadsheet around, it’s surprising 
anyone would ship such a powerful spread- 
sheet that falls short in so many areas. 





GUI Enough for You? 

1-2-3 release 2.1 for OS/2 is a full-fea- 
tured DOS spreadsheet with many graph- 
ical goodies sprinkled in. Unfortunately, 
sprinkling does not a GUI spreadsheet 
make; 1-2-3 still feels as though it belongs 
in DOS. Lotus plans to change all this 
with the expected debut of Windows 95 in 
August. Lotus says the OS/2 Warp ver- 
sion of 1-2-3 will have some of the 
advanced GUI features of Windows 95, 
such as new right-mouse-button controls 
and a simplified user interface that 
employs a tabbed book metaphor. Mode- 
less InfoBox widgets will let you change 
spreadsheet attributes and see the results 
without first closing dialog boxes. Tighter 
integration of suite applications is also 


planned. The goal is to 
standardize features sets of 
the Windows and OS/2 
versions of 1-2-3. 

At the other extreme, 
Mesa is a GUI spreadsheet 
from the ground up, but it 
falls short of being full-fea- 
tured. At least both prod- 
ucts deliver on one feature 
that has become a spread- 
sheet standard: three-di- 
mensionality. A 1-2-3 file 
contains 256 spreadsheet 
layers, and a Mesa work- 
book begins with one layer 
that you can add to as need- 
ed. If you’re a graphical 3- 
D spreadsheet product, you 
really must have index tabs 
on your sheet layers. Mesa 
has such tabs, but 1-2-3 
does not. Hand in hand with 
sheet tabs, Mesa gives you 
the ability to name sheet 
layers and to use the names 
in formula references. 
Nameable tabs simplify 
navigating in three dimen- 
sions and entering formu- 
las that span several sheet 
layers. 

In a poorly conceived 
departure from a GUI 
spreadsheet standard, Mesa 
places its sheet tabs on the 
right edges of its layers, 
perhaps to conform to the OS/2 standard of 
running tabs down the sides of hypertext 
help pages. The Big Three Windows 
spreadsheets (1-2-3, Excel, and Quattro 
Pro) arrange tabs at the top or bottom 
edges, with the obvious advantage of sac- 
rificing only one of 20 rows on the dis- 
play rather than one of nine spreadsheet 
columns. Experienced spreadsheet users 
may find Mesa’s seven-column display 
constricted. 

GUI spreadsheets should also be able 
to show graphs and drawings alongside 
numeric data. 1-2-3 lets you paste graphs 
in the spreadsheet and add graphics from 
the clipboard or from graphics files. How- 
ever, to draw on the spreadsheet, you must 
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create an image in some other program 
and paste it into the sheet—moving and 
resizing the image until you get the desired 
result. Mesa’s draw layer is slightly more 
sophisticated. With it you place lines, 
arrows, circles, and rectangles on the sheet 
as you might with a simple paint program. 
These tools could use refinement, though; 
for example, adding a geometric shape to 
the worksheet requires interacting with a 
cryptic dialog box (see the screens above 
for a comparison of 1-2-3’s and Mesa’s 
graphing abilities). 

Perhaps the most obvious GUI feature 
of both 1-2-3 and Mesa is their respective 
toolbar facilities. In both products, a col- 
lection of buttons appears across the top 
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Simple SQL 


Four Windows tools enable easy data access for business managers 


CHARLES VOGT 


QL is a foreign language to most 
business managers, yet their in- 
formation demands require on-line 
access to enterprise databases. These days, 
you can’t rely on scheduled summary re- 
ports; to compete, organizations must de- 
liver real-time data to business managers 
so that they can make informed, time-crit- 
ical decisions. SQL front-end tools em- 
power nontechnical managers by giving 
them direct access to client/server data- 
bases. 

Because the principal task of the prod- 
ucts examined in this report is to give non- 
technical users easy access to corporate 
data, they all must support an administra- 
tive layer. This insulates the manager from 
the complexities of the database structure 
and from having to learn SQL. 

This report includes evaluations of An- 
dyne GQL from Andyne Computing; Busi- 
nessObjects from BusinessObjects, Inc.; 
Esperant from Software AG; and IQ for 
Windows from IQ Software. Impromptu 
from Cognos is not included in this group 
because a stable prerelease copy of ver- 
sion 3.0 was not available in time (see the 
text box “Impromptu: The Report-Based 
Alternative” on page 223 for an early im- 
pression). 

Version 2.1.1 of Esperant is evaluated in 
this report, but version 3.0 is scheduled 
for release by the time you read this. Soft- 
ware AG says the new version will incor- 
porate many new features on top of its 
core technology. But the 
focus of this review is 
not on query/reporting 
tools that provide some 
features of the admin- 
istrative layer (e.g., pre- 
defining the joins in the 
database). Such pro- 
grams are oriented more 
toward programmers 
and technical users and 
do not fit NSTL’s cri- 
teria for this report. 





OVERVIEW 


Querying Paradigms 
BusinessObjects and 
Esperant take similar 





Elite Edit Universe 





f 


rteomapetearnerconrntenentensveceonenterentaqapantoessnanesosins 


approaches to organizing data and offer 
flexible structures for building the query 
model. Both organize data into categories 
(referred to as classes in BusinessObjects) 
and items. 

Essentially, each category consists of a 
customized table or view. The names of 
the categories are defined by the SQL ad- 
ministrator. Items (referred to as objects 
in BusinessObjects) correspond directly 
to the columns in a database, although the 
administrator has the ability to create cal- 
culated columns. 

Both packages permit columns from 
more than one table to be represented as 


BusinessObjects 


Andyne GQL 


Document Tools Window Help 


Software Roundup [Siar 







BusinessObjects presents an 
easy-to-use interface for 
generating ad hoc queries and 
defining selection and sorting 
criteria. Once a query is finished, 
you can easily create reports and 
charts for presenting the data. 
Of the four programs reviewed, 





a single cat- 
egory in the 
query model. 
Because the 
products also 
support mul- 
tiple models, 
the administrator can tailor the data to 
match the perspective of a specific depart- 
ment or manager. 

IQ for Windows organizes a database 
into so-called IQ Views for querying. The 
administrator determines which tables to 
include. All the columns in the IQ View 
are then presented to the end user as a list; 


BusinessObjects delivers the 
most polished solution. 


*Prices are for end-user kits only. To get full use of programs, Andyne GQL, BusinessObjects, and IQ for Windows 
require separate administrator modules, priced at $1995, $3495, and $950, respectively. 
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databases, reports, and saved tables. The 
administrator can also specify whether a 
particular user can save query results, save 
queries, save the generated SQL, and print 
from the program, among other options. 

Fach BusinessObjects account can be 
assigned either novice or expert status, 
which determines only whether a user can 
edit the SQL statements generated by the 
software (experts are permitted to; novices 
are not). By default, the software auto- 
matically connects to the database by using 
the user ID and password that were stored 
when the universe was defined. 

If an organization requires an individual 
password, the user ID and password must 
be added as arguments to the command 
line that launches BusinessObjects. There 
is no way to configure BusinessObjects to 
require each user to enter the database user 
ID and password in a dialog box. 


| Andyne Computing, Ltd. 
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— (800) 267-0665 
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IQ for Windows provides a broad set 
of security features based on user accounts 
and groups of users. However, it imple- 
ments the security through the DOS char- 
acter-mode program, and the security is 
based on assigning numeric levels to users, 
groups, and various database resources. 
This makes overseeing the security quite 
burdensome for the administrator. 


Nontechnical SQL 

Of the four SQL tools, BusinessObjects 
delivers the most polished solution. Its par- 
adigm of classes and objects lets the ad- 
ministrator easily establish customized 
views into critical business data. Distrib- 
ution of the model through a repository 
on a database server makes it easy to keep 
large numbers of users up to date. Once 
the administrator builds the model and de- 
fined macro objects (e.g., calculated fields), 
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BusinessObjects presents an easy-to-use 
interface for generating ad hoc queries and 
defining selection and sorting criteria. 
Once a query finishes, it’s easy to create 
reports and charts for presentation of the 
data. 

Esperant 2.1.1 is a first-generation prod- 
uct that will soon be replaced by version 
3.0. While the administrative module of 
Esperant 2.1.1 is rough around the edges, 
it does enable an administrator to orga- 
nize the contents of a database to match 
specific needs. The key features of Esper- 
ant are its query language and Query Ex- 
pert, which directs you through sophisti- 
cated queries with assurance that you’re 
getting all the information you need. Es- 
perant-generated queries take the best ad- 
vantage of SQL to expand the variety of 
queries available to business managers for 
ad hoc information. 


_ This report c contains the portal renulls ofa 
__ recent issue of Software Digest, a monthly 
. publication of! NSTL, Inc. To purchase @ acom- 
Ridge Pike, Conon PA 19428, (610) ae 
__ 941-9600; fax (610) 941 -9950; on the Internet, _ 
edo ens com. Fora subscription, call 
800) 25 7-9402. BYTE magazine and NSTL - 
are both PE. units aoe McGraw-Hill, Inc. 
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dimensions. Add in data compression with error cor- 
rection and modems could accurately transfer large 
amounts of data (a modem that uses data compression 
must have an error-correction protocol for it to work). 

Microcom developed MNP-5, one of the first data- 
compression methods. MNP-5 worked with the MNP-4 
error-correction protocol to achieve a 2-to-1 yield; a 
compressible file could be transmitted in half the normal 
time. 

To further things along, the ITU (International 
Telecommunications Union) came up with the V.42bis 
compression method. This protocol works with V.42 
error correction to provide up to 4-to-1 compression. 

The newest class of modems is based on the ITU V.34 
standard and pushes the U.S. telephone infrastructure to 
its limit. V.34 modems differ from their predecessors be- 
cause they negotiate more than just the basic baud rate, en- 
coding scheme, error-correction, and compression pro- 
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tocols. They also “probe” the line and assess its capabil- 
ities and quality to optimize the data transfer rate, and 
they make necessary adjustments as line conditions change 
during a transfer. The V.34 standard offers 60 combinations 
of modulation schemes and baud rates to make line ad- 
justments on the fly. 

V.34 sounds great, but you won’t see it in action all the 
time unless you communicate solely within a pristine 
fiber-optic telephone network system. Even though large 
cities have installed fiber-optic cable to the telephone 
trunks, most connections extend through the copper 
wire strung between poles along the U.S.’s roadways. 
These links are subject to data disasters caused by elec- 
trical interference, rotting insulation, a variety of wildlife, 
and aging copper wire. Luckily, your V.34 modem falls 
back to a lower data transfer rate as line conditions 
worsen. If the line conditions improve, the modems will 
fall forward again. 
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passed all the lines). Exceptfor [i Baa @a@ Bal tm pal eres V.34 EXTERNAL MODEMS 


the color of their cases, the two 
look identical. However, noth- 
ing about these two modems im- 
pressed us enough to justify their 
$895 price tags: neither supports 
spoofing (see “What Does It Re- 





Practical Peripherals wins hands down 


_ Practical Peripherals ProClass 28sicD 


ally Mean” OF Pee’ 232) for oe It’s fast and easy to use. tt has an informative LCD screen anda 
communicating with older soft- a builtin clock. This modem took top honors in almost every aspectof 
ware, and both have extremely = our benchmarks, including two-way throughput, the TIA(Telecommuni- __ 


short warranty periods. cations Industry Association) Table 6 tests, and impaired-line performance — 





The Maxtech/GVC modem, testing. Its unusual look and small footprint delighted our testers. The - 

the XM288E, | ee Optima 288 V.FC & Fax also provides solid performance, good usability, and — 
1S Our recom- excellent features, including a fi ive-year warranty. The Hayes Optima V.34 & Fax placed - 
mendation for _just after the Optima 288 V.FC & Fax. This og) has the best one-way throughput — 
those on a tight scores of all the modems we tested. 

DATA AND FAX a 

PERFORMANCE 75% budget. Both it 
and the Mo- OVERALL THROUGHPUT * 
torola ISG MANUFACTURER/MODEL PRICE SCORES FEATURES USABILITY © ONE-WAY TWO-WAY IMPAIRED’ TIA’ — INTEROP * 
V.3400 have _ BET Practical Peripherals ProClass 288LCD$459  AAAAA AAAAA AAAAA = 5839 4934 6973 9307 76/80 
Similar SCOreS — RUNNERUP Hayes Optima 288 V.FC & Fax $579 AAAAA AAA AA 5847 4930 6573 9093 ~—«-6 0/76 
for throughput ——jyynenup Hayes Optima 288 V.34 & Fax $579 AAAAA AAA AA 5848 = «4445.—(s«wNS1 = 9013Ss72/72 


and impaired- 
USABILITY 15% line (including 
FEATURES 10% the all-encom- Data throughput, _idelsctaol and simple 
tineneng te passing TIA 
tics) pent aice: but the BEST DATA ff artical Parinhor ‘Class 2881CD 
<a a BaP a gh BEST DATA _- Practica Peripherals ProClass oat 
with its more expensive coun- 
terparts, the XM288E doesn’t 
support spoofing or flash-ROM 
upgrades, but it lists for only 
$199, so you are, in fact, get- 
ting what you pay for. All the 
prices we quote, unless noted, 
are list prices; you should be 


RUNNER-UP Motorola ISG V.3400 $895 AAAAA AAA AAAA 5551 4699 5752 7532 = 84/80 





mj The cnterion for best data modem is speed, speed, and more speed. No fax scores. _ 

- The 288LCD’ s impressive performance numbers make it a winner. The LCD serves as a 
way of programming the modem. This eliminates much of the need to learn complex 

- setup strings, and it lets you configure the modem without being attached toa PC. 
Unfortunately, the 288LCD lacks support for flash-ROM upgrades. The Hayes 

Optima V.FC & Fax followed the 288LCD, outperforming it only on one-way throughput. 





OVERALL THROUGHPUT ' 








able to find lower street prices. MANUFACTURER/MODEL PRICE SCORES FEATURES USABILITY | ONE-WAY TWO-WAY IMPAIRED’ TIA’ INTEROP 2 
The Hayes Accura v.34 and jr practical Peripherals ProClass 288LCD $459 AAAAA AAAA AAAAA 5839 —4934.-=6973.-««9307-—76/80 
ine U. S. Robotics Sportster V.34 
RUNNER-UP Hayes Optima 288 V.FC & Fax $579 AAAA AA AA 5847 4930 6573 9093 60/76 
288 are also eli- 
Ree for the RUNNER-UP Black Box Modem 3400 $895 AAAA AAA AAA 5553 4699 5810 7458 80/80 
low-cost cate- RUNNER-UP. Hayes Optima 288 V.34 & Fax $579 AAAA AA AA 5848 4445 6151 9013 = 72/72 
PERFORMANCE gory. The Ac- 
75% : 
ee On patedeineraclaa th the ever-elusive street price 
down version of 


the more-fon Low cOsT (LESS THAN $400) | "Maxtech /6VC XM288E_ 
ture-laden Op- : ee : 












tima, but its per- 7 he $199 Maxtech/GVC XM288E and the $299 Hayes Acoura v.34 turned in 
formance is just virtually identical performance results. The Hayes excels in features, the Maxtech 
USABILITY 15% as fast. Surpris- | in usability. The Maxtech does what you want without the flashy LCDs, designer 


e, and high price tag. It also includes a five-year warranty. The Hayes modem 
ivers. excellent performance and good features, but it doesn’t support the high 
— — — (data terminal equipment) rate that the Optimas deliver or synchronous | 
mode transfers. 0 jicode Quicktel has the best features list of this group, and the Taiwanese Lectron_ 
Pragmatic i is next. Tt doesn’ t offer aU. Ss. support number, but we didn’t need any. And the Zoom v.34x was - 

our big winner in in interoperability, completing tt the highest percentage of possible connections. 


ingly, U.S. Ro- 
—_——_—— botics’ Sportster 
sutpetianaed its higher-end 
Courier cousin. 

Only one modem consis- 
tently failed a performance 
suite: The Archtek SmartLink 








2834A simply could not con- OVERALL ___ THROUGHPUT" _ 

nect to any of the fax machines MANUFACTURER/MODEL PRICE SCORES — FEATURES USABILITY ONE-WAY TWO-WAY IMPAIRED’ TIA‘ INTEROP 7 

in our test bed. Even witha ™ Maxtech/GVC XM288E $199 AAAA A AAAA = 5584 4733 5908 7597 76/96 

firmware upgrade, the modem __PUNNERIP_ Hayes Acura v.34 $299 AAAA AA AA 5846 4261 5729 += 8814 ~—s«@6 8/72 

still could not speak “fax.” RUNNER-UP U.S. Robotics Sportster V.34288 $339 AAAA AA AAAA 5493 4240 5917. 7725 ~—«6 8/92 

. KEY RUNNER-UP — Logicode Quicktel $279 AAAA AAAAA AAAA = 5508 3458 5593 6744 72/68 

Ratings from 1 to 5: Ais the lowest: RUNNER-UP Lectron Pragmatic DL1428RF $200 AAAA AA AAAAA 5464 3507 5418 7571 88/88 
maanues bln dui ' Bytes per second; higher numbers are faster. ? Percent V.34 calls/percent V.34 answers. 
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Driven bv the Power of... ee Network Products ° From 16-bit ISANIC’s to 32-bit EISA. 
yl | and PCI NIC’s, HUBs, pocket adapters, PC cards and transceivers, 

EXPERIENCE © Maxtech, along with it’s affillateGVC MaxTech offers a complete line of network products for effortless 

Corporation, is the world’s largest manufacturer of PC modems, 






network management. 


networking products and computer peripherals. No wonder five of : | Introducine the Yesbook™ - We tot: the 
the top 10 PC manufacturers put their name on our products. : “No” out of Notebook ° Yesbook computers 


features a modular design which enables you to change and 
upgrade any key component at any time. You can custom select 
the CPU , the display, disk drive and more. | 


mms A[ consistently rated as having the best Monitors. e Our line of 9” to 94” GVC brand color monitors 
piepetomance value. _ | _ provide the quality and performance you need. They come loaded 

with convenience and power features, all at prices tailored : 
tightest budgets. 












PERFORMANCE ° MaxTech custom designs each product 
using the latest technology for maximum perfor- 
siu 2 = mance and reliability. That's why our products — 










V.34 PC CARD MODEMS 


Looking for high eee and ee 


power up the modem and set 
the necessary parameters (e.g., 
speed, parity, and data/stop bits) 
is that the enabler is not mem- 
ory-resident. Once you config- 
ure the mode and terminate the 
enabler, you free the memory 
for other applications. This 
TT greatly reduces 
the overhead 
that complex 








BEST OVERALL | _ Practical Peripherals ProClass PCMCIA 288 with EZ-Po 





The Practical periphetele ProClass PCMCIA 288 modem 
finished with slightly lower performance numbers than 


Ee the Hayes Optima but had noticeably higher usability 


numbers. It also tied for top honors on our PC Card 


communica- interoperability testing. It comes with a retractable 
DATA AND FAX tions software _ phone jack (EZ-Port), and during testing, one of the two. wires inside ~ 
ep ea produces. snapped off, rendering the modem useless. Once replaced, the 
The installa- oe ran extremely well, fi inishing first in our ? oad fax ere 


tions for the 
DOS point en- 
abler can be 
tricky if you’re 


interesting features, including integrated overload protection, which prevents the pbs from 
vertently “frying” the modem on a hotel PBX line. | . . 











USABILITY 15% unaccustomed OVERALL ___ THROUGHPUT" 
beccieciae ine MANUFACTURER/MODEL PRICE SCORES | FEATURES USABILITY ONE-WAY TWO-WAY IMPAIRED’ TIA’ INTEROP? 
fincluding fax). terrupts and "ST _ Practical Peripherals PCMCIA 288 $459 AAAAA AAAA AAA 5751 4819 += 4759-=S 7179 ~—«83/100 
port addresses. Most modems RUNNER-UP Hayes Optima 288 V.34 & Fax $499 AAAAA AAAA A 5752 4732 5477 7884 = 67/83 
have unique enabler software. —_RUNNERUP_- Megahertz V.34 PCMCIA $449 AMAA AAA AAAAA 5401 4353 4052 6744 33/83 
Don’t be fooled by the en- _— junnerap U.S. Robotics Sportster 28.8 $499 AMAA AA AAA 5471 +4256 «= «5109-7424 ~—«83/100 
ee ae (e ae ae RUNNER-UP TDK Systems DF2814 $469 AAAA AAA A 5485 5857 +—«5938.~=—« 7047 ~—«100/50 
“he ). More than like Yo1 RUNNER-UP Microcom Travel Card 28.8P $349 AAAA AA AAA 5612 3588 5152 7522 50/50 
you switch modems, you need 
RUNNER-UP Multi Tech MT2834LT $309 AAA AAA AAAAA 5037 2286 = 4369S 6604 = 83/17 


a new executable and a new 
initialization string. Documen- 
tation was often cryptic as to 
where to find the appropriate 
command line for the enabler. 
Freeing memory is less of an 
issue in desktop systems that 
tend to be highly expandable 
than it is in mobile systems, 
where there is little space for 
installing extra SIMMs and 
where power conservation is a 
major consideration. 

Now for the good news. The 
performance of PC Card 
modems on a fairly clean tele- 
phone line approaches that of 
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a eas 288 V 34 & hen 


Peripherals ProClass is the fi rst runner-up, thanks to its fiveyear warranty 
es. Its ‘support for fl sh-ROM upgrades 
likely 1 to become obsolete as Suny, as those that don’ 1 
suppor this option. 


the high-end externals and far OVERALL THROUGHPUT’ 
exceeds that of the only-aver- MANUFACTURER/MODEL PRICE SCORES | FEATURES USABILITY © ONE-WAY TWO-WAY IMPAIRED’ TIA’ — INTEROP? 
0 } age V.34s. In oH Hayes Optima 288 V.34 & Fax $499 AAAA AAAA A 5752 4732 5477 + 7884~Cs«@G 7/83 
fact, if we had _punnerwp Practical Peripherals PCMCIA 288 $459 AAAA AA AAA 5751 4819 4759 7179 ~— 83/100 
based our rank- —_jgyywerap Megahertz V.34 PCMCIA $449 AMAA AA AAAAA 54914353, 40526744 «(33/88 
— ae ane! OT RUNNER-UP U.S. Robotics Sportster 28.8 $499 AMAA A AAA 5471 4256 5109 7424 83/100 
roughput, in- 
8op bos RUNNER-UP Microcom Travel Card 28.8P $349 AAA AA AAA 5612 3588 5152 7522 50/50 
teroperability, 
and fax scores, _MAMEHIP._TDK Systems DF2814 $469 AAA AA A 5485 5857 5938 7047 100/50 
the top two PC —MIANERIP_ Multi Tech MT2834LT $399 AAA AA AAAAA 5037. 2286.—S—s«4369~=Sss«6604—Ss(833/17 





Card modems 
would place 


' Bytes per second; higher numbers are faster. ? Percent V.34 calls/percent V.34 answers. 





USABILITY 15% third and fourth ring a small file. Because the per second less than their ex- wo 
Seen ea a overall. Unfor- TIA tests are executed only _ ternal counterparts. The differ- _ 
Si ipeeahe tunately for the once (unless the modem fails, ence in the impaired line test- Ratings (rom 4. tO 91a. Is tne lowest 


PC Card devices, we also con- 
sider performance under less- 
than-ideal conditions. In the 
TIA tests, we subject these 
modems to 36 different line/ 
loop conditions while transfer- 


and then we retest it), the 
scores represent a general 
“feel” for how well a modem 
can perform under adverse 
conditions. The PC Card mo- 
dems averaged about 300 bytes 


ing, where we make modems 
repeatedly transfer a much 
longer file, is even more dra- 
matic. Here, the difference is 
a staggering 2500 bytes per 
second. The moral: If you are 


AAAAA is the highest. 





going abroad and expect to use 
your modem reliably, you may 
want to consider dragging an 
external one along just in case. 
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Buying computer products is a major commitment. A commitment of time and money. 


So before you jump in with both feet, make sure the relationship is going to work. 


Look for the NSTL Seal. 

National Software Testing Laboratories puts hardware an 
software through the most rigorous testing in the industry. Our 
exclusive compatibility tests, using real world equipment like 


yours, ensure that components will talk to each other, work 





together, get along great —— or they can’t carry the Seal. And 
that’s true for everything from drivers and servers, to applications, 


adapters and printers. 
For more information about the NSTL Seal or a list of manufacturers who have 


eamed it, call 8300-220-NSTL or 610-941-9600. Before you walk down the aisle. 


Plymouth Corporate Center * 625 Ridge Pike * Conshohocken, PA 19428 * Fax: 610-941-9952 * NSTL is a division of McGraw-Hill, Inc. Z 
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SOFTWARE 
WINDOWS 


Smartcom 


FaxWorks Data 

FaxWorks 

MultiExpress, Multi- 
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WinFax Lite, QuickLink II 
QuickLink t 


QuickLink II 


DOS 
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PCMCIA Install Program 


Point Enabler 


Point Enabler 


Point Enabler 
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WARRANTY 
(YEARS) 


5 


Point Enabler, PhoenixCARD 5 
_ MenggerPuseGtstisi‘i—COS 


PHONE 
(404) 441-1617 


Point Enabler; System soft 5 (801)320-7000 


(617) 551-1000 


- (612) 785-3500 
(805) 497-4774 


(916) 478-8421 


(708) 676-7010 


TOLL-FREE 
PHONE 


N/A 


(800) 527-8677 


(800) 822-8224 


(800) 928-9717 


N/A 


(800) 999-4835 


(800) 342-5877 


INQUIRY 
NUMBER 


1105 
1106 
1107 
1108 
1109 
je 
1111 





1113 








1117 


1119 


(800) 487-1456 1120 


Li22 








INQUIRY 
NUMBER 


1346 


1348 
1349 


1350 


1361 


1352 
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CPUs HIT: Technologies 


Designing Alpha-Based Systems 


Digital’s trio of processors 
offers different design 


possibilities 


BRUCE FAUST 


na world where speed is 

king, not all RISC PCs 
are created equal. Currently, 
there is a marketing battle 
over which of the industry fie 
titans’ RISC PCs are the aes 


sapeh ade 


fastest. However, there’s "SEND 
one unmistakable truth con- 

cerning RISC PCs: If you 
have ever used one and run 
a “native” Windows NT 
application (an application compiled for the RISC 
processor, not something running in an x86 emulator), 
you'll never want to go back to an x86-based system. 

Consider, for example, Digital Equipment’s Alpha AXP 
family of microprocessors. Digital’ s Semiconductor Oper- 
ation (Hudson, MA) has developed CPUs for many years, 
and the Alpha comes from the microV AX family of CPUs. 
However, the Alpha is rather unique when compared to 
other RISC processors. It was designed from the beginning 
as 64-bit processor, which differs from other 64-bit RISC 
processors that have evolved from 32-bit implementations. 
It has 64-bit address and data lines, pipelined both in and out 
of the processor. Furthermore, not only is the Alpha super- 
pipelined but superscalar as well. In a superscalar design, 
the CPU is issuing more than one instruction per clock tick. 
Digital’s newest Alpha design, the 21164, issues four 
instructions per clock tick. This super-superscalar approach, 
coupled with a 300-MHz clock speed, yields a mind-bend- 
ing 1.2 billion instructions per second. 

There are essentially three types of Alpha CPUs. The 
table on page 240 shows a comparison of the Alpha fam- 
ily of processors. These are the 21066, 21064 (with two 
varieties), and 21164. As the table shows, the taxonomy of 
each processor is quite similar. However, there are varia- 
tions in the internal cache sizes, clock speeds, and external 
glue logic required. With that in mind, let’s start with the 
first member of the Alpha family. 


The 21066 (PCA, PC Alpha) 

The 21066’s strength lies in its ready ease of integration 
into a PC system, hence the moniker, PC Alpha. That’s 
because the 21066 provides all on-board cache, DRAM, 
and PCI (Peripheral Component Interconnect) logic sig- 
nals. The PCI bus interface is 32 bits wide, which offers 














transfer rates of up to 132 MBps. Put 
another way, the designer doesn’t have to 
design the external glue logic for the cache, 
main memory, or a PCI interface. A com- 
puter architect can lay out the motherboard 
and then attach the multiplexed address 
and data lines for the write-back cache and 
main memory. Digital added an on-board 
PLL (phase-locked loop) that further sim- 
plifies the implementation of the 
PCI interface. You supply the 
21006 with an external 33-MHz 
clock signal, and the PLL multi- 
plies it internally to give the pro- 
cessor a clock speed to either 166 
MHz or 233 MHz. Meanwhile, 
the external hardware, such as 
the PCI bus, cache, and memory 
continue to operate at 33 MHz, 
_ simplifying design and compo- 
nent costs. 
In some tests, the 21066 can out- 
perform the faster 21064 family of CPUs in PCI I/O, sim- 
ply because the former processor’s PCI interface is effi- 
cient. The cache and DRAM bus are 64 bits wide, giving 
the processor bandwidth up to 264 MBps. However, 
because the cache and DRAM interface are time-multi- 
plexed, the 21066 takes a performance hit relative to the 
21064 and 21164 processors on memory accesses. 
While the 21066’s integer performance is bested by 
Intel’s Pentium (94 SPECin92 at 233 MHz versus 112 
SPECint92 for a 100-MHz Pentium), the Alpha’s floating- 
point performance is quite impressive (110 SPECfp92 
versus the Pentium’s 82 SPECfp92). Floating-point com- 
putations are extremely important for such applications as 
rendering, animation, CAD, and other scientific applica- 
tions. The strengths of the 21066 are evident in low-cost 
64-bit RISC applications. If you want good floating-point 
performance as well as good I/O performance in a low-cost 
workstation, the 21066-based workstation is for you. Users 
of 21066-based systems enjoy about 25 percent better 
floating-point performance than Pentium 100 users. Base 
prices for 21066-based machines are under $4000. 


The 21064 

The 21064 was the first Alpha processor to arrive on the 
market, originally running at 150 MHz. Now the chip 
ticks along at 275 MHz. However, the 21064 requires 
external glue logic to interface the cache, DRAM, and 
PCI. The 21064 uses separate (nonmultiplexed) address 
and data lines; therefore, memory accesses are more effi- 
cient than in the 21066. This bus arrangement also allows 
such enhancements as doubling the data paths from 64 
bit to 128 bits, which offers a more effective method for 
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Operating Systems [ROCM THT (rar: 


Windows 95 Graphics Architecture 


New device-driver interfaces in 
Windows 95 help vendors of 
graphics boards showcase their 


hardware-acceleration features 


STANFORD DIEHL 


rmed with figures forecasting huge growth in the 

entertainment market and showing skyrocketing 
sales of multimedia-capable systems to the home, Mi- 
crosoft is touting Windows 95 as a multimedia OS from 
the ground up. With multimedia in mind, Microsoft has re- 
vamped the graphics architecture of Windows. 

Most of the improved graphics architecture of Win- 
dows 95 has already shipped incrementally as APIs for 
Windows 3.1. These components will be integrated under 
Windows 95 and will sit on top of a new set of DDIs (de- 
vice-driver interfaces). They are the DCI (Display Control 
Interface) DDI, 3-D DDI, and GDI (Graphical Device In- 
terface) DDI (see the figure “Windows DDI Archi- 
tecture’). 

They will make it easier for vendors to write drivers 
that take advantage of specific hardware-acceleration fea- 
tures. The DDIs will act somewhat like DLLs for driver 
writers. Developers can call specific components of the 
DDI that their hardware can take advantage of and throw 
out the parts they don’t need. The grand vision is a uni- 
versal driver architecture for Win- 
dows 95 and, eventually, for Win- 
dows NT as well. 


The DDI Model 

DCI, which was developed by Mi- 
crosoft and Intel, grants video 
codecs direct access to hardware 
video accelerators. A video codec 
can determine if the graphics 
hardware supports special video 

functions (e.g., scaling and 
RGB-to-YUV conversion). 
If so, the codec can send 
unscaled YUV (the color 
format used by motion 

video) data directly to the © 
video accelerator, freeing 
the CPU of scaling and 
conversion tasks. The device 
driver exposes a surface of “© 
video memory. The application — 
can then write directly into the 
























Windows DDI Architecture 


Win32-based application 


Display Hardware 


video surface, either on-screen or off-screen. But DCI is 
currently only a specification; it’s up to the graphics-card 
vendor to implement specific hardware features in a cus- 
tom DCI driver. The DCI DDI will let vendors imple- 
ment DCI functionality with little custom code. 

DCI has been a boon for motion video on the Win- 
dows platform. It has driven Microsoft to follow the same 
model for enabling hardware acceleration of other graph- 
ics functions. Microsoft announced a set of four APIs that 
will encapsulate what is now the DCI DDI (see the text 
box “DCI: The Next Generation’), extending the model 
beyond digital video and standardizing interfaces for 
sound, multiuser games, and digital joysticks. 


3-D Windows 
Windows 95 won’t ship with an integrated 3-D engine. Mi- 
crosoft says it doesn’t want to impose an engine on de- 
velopers who are already tied to existing 3-D APIs. Thus, 
3-D engines from Render Morphics (since bought by Mi- 
crosoft), Criterion, and other vendors will sit atop the 3-D 
DDI. As DCI does with video accelerators, the 3-D DDI 
will take advantage of 3-D hardware when it’s available. 
It will allow the hardware to handle supported functions 
and “fill in” the gaps by emulating other 3-D functions in 
software. A game might display flat-shaded polygons if 
played on unaccelerated hardware, but on 3-D hardware, 
you would get smooth texture mapping while maintaining 
performance. 

The onus is on device-driver developers to enable hard- 
ware 3-D acceleration. When 3-D DDI ships (“post-Win- 
dows 95 launch,” according to Microsoft), a driver devel- 
_ oper will enable the set of 3-D 
| functions offered through the DDI 
. that his or her card can handle. 
| Developers won’t have to worry 
| about which 3-D engine is being 
| used. The application sends the 
3-D function to the DDI, and it 
| handles the rest, sending sup- 
| ported functions to the hardware 
, and passing unsupported func- 
| tions back to the CPU. There- 
: fore, 3-D applications will 
» no longer have to support 
, different 3-D chips. 


continued 


B . Windows 95 will provide a 
|’ series of graphics APIs—for 
| video, games, and 3-D ren- 
| dering—using a new set of 
 DDIs (device-driver interfaces) 

| that enables vendors of graphics 
|’ boards to showcase their hardware- 
* acceleration capabilities. 
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Adding Apple Events to Your 





This final instaliment illustrates how 


to write the event handliers and the 


dispatch table 


TOM THOMPSON 


Mac Application: Part 2 


show what your application must do to respond to re- 
quired Apple Events in a given situation. For our Open 
Application event, we merely do nothing and return a “no 
error” code (noErr), indicating that things are OK. 

If your application doesn’t happen to support printing, 
you return a code of errAEEventNotHand]ed to inform 
the calling application that no service is possible for that 
request. For a Quit Application event, all you have to do 
is knock down the flag that keeps the main event loop 


ast month’s column, Part 1 of this series, described 
how Apple Events function as a high-level means of 
IAC (Interapplication Communication). This month’s in- 
stallment will finish up the series, completing the task of 
adding Apple Event capabilities to your Mac application. 
Part 1 left off at step two of the process, in which you 
build the application’s dispatch table. The listing “Build- 


active. Upon leaving the main event loop, your application 
performs any housekeeping chores and exits. 

The Open Document handler code shows how your 
application receives filenames through a high-level event. 
It uses a boatload of Apple Event Manager calls to pick 
apart the event for the information you need. 

First, you call AEGetParamDesc() to extract the para- 


ing the Dispatch Table” 
shows the data structure and 
for loop used to accomplish 
this. The loop calls another 
Apple Event Manager func- 
tion, AEInstal]lEventHan- 
dler, with the elements of 
an event’s class number, its 
ID number, and a pointer to 
the handler function. 

It’s crucial to use NewAE- 
EventHandlerProc() on 
the pointers you supply. This 
sets up universal procedure 
pointers to these functions. 
This way, the Power Mac’s 
OS can safely context-switch 
to the handler code’s in- 
struction set (which could be 
either PowerPC or 680x0). 
This takes care of step two. 

Step three is to write the 
handlers themselves. The 
code to these is shown in the 
listing “The Four Event Han- 
dlers.” Notice that we punt 
on handling an Open Appli- 
cation and Print Document 
event: That’s because appli- 
cation designs vary so wide- 
ly that there’s no good gener- 
ic code example possible. 

However, these code stubs 





Building the Dispatch Table 


// Structure for installing handlers into AE event dispatch table 
struct AEinstalls 
{ 


AEEventClass theClass; 
AEEventID theEvent; 
AEEventHandlerProcPtr theProc; 
‘3 
typedef struct AEinstalls AEinstalls; 


// Build high-level event dispatch table and add our handlers to it. 


_// Must use static declaration so the dispatch table has file scope. 


Boolean Init_AE_Events(void) 
{ 
OSErr 
Short i : 

static AEinstalls HandlersToInstall[] = // The four required Apple Events 


ad BA fe 


kAEOpenApplication, Core_AE_Open_Handler}, 
kAEOpenDocuments, Core_AE_OpenDoc_Handler}, 
kAEQuitApplication, Core_AE_Quit_Handler}, 
kAEPrintDocuments, Core_AE_Print_Handler}, 


{kCoreEventClass, 

{kCoreEventClass, 

{kCoreEventClass, 

{kCoreEventClass, 
ie 


forts = 0s 7'<" EAST aN RR. 1) 
{ // Install each handler in application dispatch table 
err = AEInstallEventHandler(HandlersToInstallLi].theClass, 
HandlersToInstall[i].theEvent, 
NewAEEventHandlerProc(HandlersToInstallfi].theProc), 0, FALSE); 
TF VEEP) // If there was a problem, bail out 


{ 
Report_Err_Message (PROBLEM_WITH_AE_HANDLER) ; 
return FALSE; 
rs// end at 
} // end for 


return TRUE; 
Sk ond Thi tcAE Events) 
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Networks (Higa Cran td (varts 


Simplifying Remote Management 


Standards-based remote 


monitoring takes hold 


SALVATORE SALAMONE 


T 


wo trends—decentralization of organizations and 
the growing use of LANs—have created a chal- 
lenge for network administrators. They find them- 
selves responsible for keeping LANs in many remote lo- 
cations up and running. 

A big part of the problem is that many smaller sites 
cannot afford to have full-time technical staffers to handle 
problems. Even simple problems can be a pain. After all, 
you can’t expect a person who has little experience with 
computers to attach a protocol analyzer, such as the full- 
function Network General Notebook Sniffer Analyzer, 
to the network and diagnose the problem on their own. 
(And that’s not to disparage protocol-analyzer manufac- 
turers, who have been making their products easier for 
networking professionals to use.) 

Recognizing that managers need to somehow see what’s 
going on at distant locations, the IETF (Internet Engi- 
neering Task Force) has developed specifications for an 
RMon (remote monitoring) system that keeps tabs on the 
state of distant networks. RMon 
is an extension of the IETF’s 
SNMP, which is commonly 
used to manage large net- 
works. The idea behind 
RMon is to distribute, 
throughout a network, 
probes that collection in- 
formation about the traffic 
on that network. 

The difference between 
SNMP and RMon is that 
SNMP monitors and man- 
ages network devices like 
hubs and bridges, while 
RMon monitors LAN traffic. 
With RMon, some of the man- 
agement intelligence is moved 
out onto the network, where 
RMon probes alert a centralized console — 
whenever a threshold, such as number of ~ 
packets, is exceeded. 

In a typical use of RMon technology, one — 
probe would be located on each LAN seg- 
ment. The probe would monitor data trans- 
mission on that segment and organize the in- 
formation it collects into a format that makes 
it easy for a manager at a central site to analyze 








Managemen 
console 





Typical RMon Scenario 


traffic patterns and diagnose problems at remote sites. 

Because of these helpful features, RMon is taking off. 
Virtually all router and intelligent-hub vendors are offer- 
ing RMon capabilities in their products or say they soon 
will. Other companies, such as Armon Networking, offer 
stand-alone RMon probes that connect directly to Ether- 
net or Token Ring LANs. Armon’s product is called On- 
Site. And many protocol-analyzer vendors, such as Net- 
work General, are offering RMon probes. 

While RMon has great potential to help network ad- 
ministrators better manage remote-site LANs, there is 
some confusion about what role an RMon probe plays in 
traditional network analysis and troubleshooting. The ma- 
jor point of confusion is a belief that RMon probes will ob- 
viate the need for traditional protocol analyzers. 

That’s simply not the case. In fact, most networks would 
do well to employ both RMon technology and protocol an- 
alyzers. The two perform complementary, not compet- 
ing, functions. An analogy might help explain the differ- 
ence between an RMon probe and a protocol analyzer. 
In general, it’s the difference between knowing that the ed- 
itor of BYTE got 50 letters and knowing what opinions 
were expressed by readers in those letters. Analogously, 
when deployed throughout a network, RMon can give a 
network manager good statistical and trend information 


about the number of packets passing over the network. 
continued 







Central site 





LAN 


Router 


RMon probes distributed throughout a network collect traffic information that is called 
up on acentral management station. Protocol analyzers are then attached to a LAN 
segment when more detailed packet analysis is needed. 
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Smart Connectivity does more than 
simply get you from here to there. 








= 
It gives you EW the freedom to navigate the ¢ // 


is €: x 





Smart Connectivity offers solutions for success. 








SmarTerm offers smart emulation and TCP/IP connectivity 
choices for Windows, 32-bit Windows, and DOS. SmarTerm is 
the most precise terminal emulation for UNIX, VAX/VMS, 
MV, and AViiON hosts and includes TCP/IP (a Windows 
Sockets DLL) and LAT protocol stacks. It works in every 
network environment—both Ethernet or Token Ring. 
SmarTerm is easy to use and support with its powerful 
automation tools and top-notch Technical Support Team. 





Evaluate SmarTerm’s Smart Connectivity. “PC Week Labs recommends SmarTerm...” 
Call Persoft today at 1-800-368-5283. -Michael Blakely, PC Week 


Persoft, Inc., 465 Science Dr., PO. Box 44953, Madison, Wisconsin 53744-4953 U.S.A. ® 
Phone (608)273-6000, FAX (608)273-8227 IP | / J 
Persoft Inc, European Headquarters, Lower Woodend Barns, Fawley, Henley-on-Thames, Oxfordshire, RG9 OJF, United Kingdom 

Phone +44 (0)1491 638090, Fax +44 (0)1491 638010 


Copyright 1995 Persoft, Inc. All Rights Reserved. SmarTerm and Persoft are registered trademarks of Persoft, Inc. All other trademarks CONNECTIVITY SOLUTIONS 
DOS ¢ Windows ® Ethernet @ Token Ring 


are property of their respective owners. 
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JERRY POURNELLE 


Privacy and 


Tihere’s a galaxy called M-87 about 30 million light- 
years away in the general direction of Cygnus. Observers using 
the Hubble space telescope are now pretty sure that in that & 
galaxy there is an object weighing something like a billion so- 
lar masses compressed into a blob about the size of the end of 
your thumb. If you have an Internet connection, you can see 
M-87 and a bunch of other stuff that comes from the repaired 
Hubble on your computer screen (send E-mail to Holland Ford 
at Ford @STSCI.edu to find out where you can get more in- 


formation through the Internet). 


I’ve just been to the annual meeting of the AAAS (American 
Association for the Advancement of Science). There was a lot 


of talk about nifty stuff you can find on the Internet, as well as things the In- 
ternet lets you do. “Shared minds” and “accidental collaborations” are a cou- 


ple of them. More on that in a moment. 


One of the most heated discussions at AAAS con- 
cerned Internet policy and privacy. The princi- 
pal exchanges were between Dr. Michael Nelson 
of the White House Office of Science and Tech- 
nology Policy and Marc Rotenberg of the Elec- 
tronic Privacy Information Center. The White 
House policy is that law-enforcement officers 
must be able to listen in on telephone calls, read 
fax messages, and record data transmissions. 
All this would be subject to search warrants, of 
course; but before they can get a warrant, they 
have to be able to get at the transmissions. 

Rotenberg noted that if this is the era of elec- 
tronic democracy, it’s odd that just after his 
group delivered a petition from 47,000 people 
against the Clipper chip, the White House en- 
dorsed Clipper. Nelson’s answer was, “We pay 
attention to everyone, not just users.” 

Clipper, for those of you who may have tuned 
in late, is a scheme in which a hardware-en- 
cryption system would be built into computers. 
Thus, when you communicate through a com- 





tially any communications—there would be au- 
tomatic encryption at your end and decryption at 
the other end. Anyone intercepting your mes- 
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sages would be unable to read them. 

Anyone but the government, that is. Clipper 
would have built into it a backdoor key that 
could be used by the government to decrypt any 
message intercepted. Of course, the government 
could intercept and decode messages only after 
obtaining a warrant, and government agencies 
would keep the backdoor key secure, and every- 
one can be confident of that, and I am Marie of 
Romania. 

Clipper was supposedly killed last year, but 
there are periodic attempts to revive it or some- 
thing like it. There is also pending legislation 
to provide quite a bit of federal money—up to 
$500 million—to alter telephone-switching 
equipment to facilitate government access to 
telephone, fax, and Internet communications. 
As Rotenberg put it, they want half a billion 
bucks to make it easy to wiretap phones. 

About then, I began wondering what the ar- 
gument was about. It seems to me that the cat’s 
out of the bag no matter what they do. Anyone 
who wants can get PGP (Pretty Good Priva- 
cy)—I hope this is the last acronym for the 
month, but it probably isn’t. 

PGP is a shareware public-key-encryption 





Galaxies on the 
Internet, 
technological 
threats to privacy, 
CD-ROM art 
exhibitions—the 
esteemed Dr. 
Pournelle serves 
up another 
technological stew 
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terrorists isn’t easily settled. I expect most 
BYTE readers start with the same preju- 
dice I have against making it easy for the 
government to spy on me; but I did want to 
point out that the government’s case isn’t 
trivial, and Nelson makes a pretty strong 
argument for it. I’ll leave it there for the 
moment, because what I really want to talk 
about is Zimmerman. 

Although Zimmerman didn’t put PGP 
on any BBS, it did get to the Internet, 
which means that people overseas could 
call in to the U.S. and download it; and 
many did. For good or ill, there are laws in 
the U.S. against exporting cryptographic 
programs and information. The Justice De- 
partment has threatened to charge Zim- 
merman with violation of those laws. If 
they manage to convict him, the penalty 
would be a mandatory 80-month prison 
sentence. That’s nearly seven years, which 
is about the time actually served by mur- 
derers, at least in California. 

Zimmerman hasn’t been charged; but 
for a couple of years now, they have threat- 
ened to do it, and having an 80-month sen- 
tence hanging over your head is a pretty 
severe punishment all by itself. Because 
Zimmerman never actually exported the 
program, my guess is they’ll never get a 
conviction, but that’s just a guess—and 
it’s not six-plus years of my life that’s at 
stake. 

I asked Nelson why they don’t just drop 
the silly charges. He said that the White 
House and the president can’t get involved. 
It would be political interference with the 
Justice Department, and that would be im- 
proper. I find that fatuous: it basically says 
we have rule by a bureaucracy that has no 
responsibility to the elected officials and 
through them to the people. However, that 
appears to be the position of the White 
House. 

I would myself have thought that the 
Constitution requires the government to 
bring you to a speedy and public trial, there 
to be confronted by the witnesses against 
you; that years of “investigation” is a form 
of punishment unknown to the law. After 
all, what’s to investigate? There aren’t any 
facts in dispute here. 

Nelson was also concerned about prece- 
dents. 


My suggestion was that this has gone on 
long enough. If the president thinks he 
doesn’t have the Constitutional authority to 
tell the Justice Department to either charge 
Zimmerman or let him alone, I won’t argue 
with him; because the President undoubt- 
edly has the authority to pardon him. It 
could be a narrow pardon, issued to Zim- 
merman alone for any alleged violations of 
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PKZIP version 2.0 


® 
PC WORLD PKWARE introduces the next generation of its award 
winning compression utility. PAZIP 2.0 yields greater 
performance levels than achieved with previous releases 
of the software. PAZIP compresses and archives files. 
This saves disk space and reduces file transfer time. 


Software developers! You can significantly reduce 

product duplication costs by decreasing the number of 
WORLD CLASS disks required to distribute your applications. Call for 
AWARD Distribution License information. 


Put Your Executables on a Diet 


Software developers! Save disk space and 
media costs with smaller executables. You can 
distribute your software in a compressed form 
with PKLITE Professional.’ PKLITE Professional 
gives you the ability to compress files so that 
they cannot be expanded by PRKLITE. This 
discourages reverse enqdineering Of your 
programs. 





PKLITE increases your valuable disk space by Compressing DOS 
executable (.EXE and .COM) files by an average of 45%. The operation of 
PKLITE is transparent, all you will notice is more available disk space! 


ey eee for YOUR Application 


The PKWARE Data Compression Library - 
allows you to incorporate data 
compression technoloaqy into your 
software applications. [he application 
program controls all the input and 
output of data, allowing data to be 
compressed or extracted [o or from any 
device Or area Of memory. 





All Purpose Data Conipiccsion Algorithm compresses ASCII or binary data 
quickly. Ihe routines can be used with many popular DOS languages. A 
Windows DLL and an O3S/2 32-bit version Is also available! 


® 






\ ‘ INC. 


9025 NN. Deerwood Drive Brown Deer, WI 53223-2437 
(414) 354-8699 Fax (414) 354-8559 


PAWARKE Data Compression Library for DOS $275 PAKWAKE Data Compression Library for OS/2 2350 


PRWARE Data Compression Library DLL for Windows $350 
PRKZIP. $47.00 PRLITE $46.00 PRLITE Professional $146.00 


Please add $5.00 S&H per package in the US & Canada, $11.25 overseas. 
Wisconsin residents add appropriate state sales tax & County sales tax. 
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a small start on the legal problems these ac- 
cidental collaborations are going to pose. 


| went from Atlanta to Washington before 
getting back home. I’m due to go back there 
shortly. They want me to testify to the 
House Science and Astronautics Commit- 
tee about the future of space flight and, in 
particular, low-cost access to space. I know 
from my mail that a lot of you are inter- 
ested in this, and I’]l have more informa- 
tion when things settle in. 

I used the trip to give Gateway 2000’s 
Liberty notebook a thorough test. As I usu- 
ally do, I carried two machines, Liberty 
and Zenith’s Z-Noteflex, because I must 
have a working system, and Zenith lap- 
tops are highly reliable. 

So, I find, is Liberty. It weighs only 4.2 
pounds and is easy to use on an airplane. 
The 78-key keyboard is usable, although I 
would not have thought so from my first 
inspection. The keys are all jammed up 
close together near the hinge of the com- 
puter, leaving empty space down below 
where there would be a trackball, except 
there is no trackball. I’ll get to the pointing 
device in a bit. The Returm key looks too 
small, the Backspace key is in the wrong 
place, the Control key is down at the bot- 
tom and can’t be switched with the stupid 
Caps Lock, the Tab is little bitty—all fea- 
tures I hate in a keyboard. On the gripping 
hand, Liberty is a ight machine, and I re- 
ally and truly wanted something I could 
carry around with me. 

The upshot was that I wrote several 
thousand words with Liberty on an air- 
plane seat tray and was able to meet a 
deadline. All that empty space at the bot- 
tom of the keyboard is just great as a wrist 
rest. I hate writing on airplanes, but I had 
no choice, and using Liberty I was able to 
pound out the words. That, however, was 
first-draft work using Q&A Write, a DOS 
program running under Windows. 

The acid test was final-editing a com- 
plex book, requiring footnotes, endnotes, 
and comments, as well as rewrites of many 
paragraphs and insertion of new material. 
This required Microsoft Word 6.0c, which 
is a hairy program inclined to be slow on 
older laptops—it brought one of our Hew- 
lett-Packard laptops to its knees—so I was 
prepared for the worst. Instead, Liberty 
worked splendidly. My saves were speedy, 
and I always do a full save with backup, 
not the Fastsave option. The Liberty I have 
uses a 100-MHz 486DX4, and it’s plenty 
fast. 

Liberty uses an odd pointing device: a 
gizmo like a pencil eraser head up where 
the Backspace key ought to be, with the 
‘“‘mouse buttons” down just below and to 


the right of the space bar. Right-handers 
will use the EZ Point integrated pointer 
with a finger and whack the buttons with 
the thumb. That takes getting used to, and 
you sure want to adjust the mouse speed 
and acceleration in the Windows control 
panel. After an hour, I was able to use it, 
and in another hour, I found I actually pre- 
ferred EZ Point to a thumbball. Of course, 
I’m right-handed; I don’t know how a left- 
handed mouse user would even get started. 

I know there are those who don’t like 
the Liberty’s “mouse”—one friend calls 
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Circle 111 on Inquiry Card. 








Developing 
With Prehistoric 


Meet Gamelon™ The 1st object-oriented File 1/0 
Library to act like a modern age database! 


Speed up your development cycles. Reduce programming 
errors. And increase data-transaction security. Only 
Gamelon lets you logically navigate among 









it dorky—but I find I can use it just fine. 

I do wish they had put a second blue Fn 
key on the right side of the keyboard; al- 
though there are non-Fn PageUp and Page- 
Down keys, End and Home require Fn- 
arrow, and that requires two hands. That, 
however, is about the only thing I would do 
to that keyboard. Because I am very picky 
about keyboards, that astonished me, so I 
did a bit of self-analysis. 

My conclusion is that I still prefer big 
keyboards with lots of keys laid out just 
the way I want them; but I use notebooks 
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means is that the space bar is split in half, 
and you can program half of it—normally 
the part struck by the left thumb—as the 
Backspace key. This neatly solves the 
problem created by putting the real Back- 
space key in the wrong place, up on the 
row with the numbers instead of next to 
the P key, where it belongs (and where it 
was on IBM Selectric typewriters). 

The thing about Erase-Eaze is that if 
you’ ve been typing for very long, you’ll re- 
ally hate it. Niven somehow acquired an 
Erase-Eaze keyboard, and not realizing 
that you could program it so that it didn’t 
have that feature, he donated it to a school 
to get it out of his house. Incidentally, he’s 
quite happy with the Microsoft weird- 
hump keyboard, and that’s the one I have 
on his machine when we work together at 
Chaos Manor. 

Of these Lexmark keyboards, the one 
that intrigues me most is the Classic Touch 
with Integrated Pointing Stick without the 
Erase-Eaze option. It doesn’t take all that 
long to learn how to use the pointing stick, 
and once you do, it’s sure a lot easier than 
reaching over to grab a mouse. Having 
said that, I'll confess that I am still using 
my Northgate Computer Systems’ Om- 
niKey Plus keyboard and a Microsoft New 
Mouse, but that’s in part because I like 
function keys along the side rather than 
on top, and my keyboard has the Back- 
space key next to the P. 

One of these days, though, my Omni- 
Key Plus will finally wear out, and when it 
does, I may well go over to the Lexmark 
Classic Touch with Integrated Pointing 
Stick. I’ve used it several times now, and 
I like it a lot. 

Keyboards are very personal things. Be- 
cause I spend a lot of time pounding on 
one, I tend to be pretty fussy about the one 
I use. If you do a lot of writing, check out 
the Lexmark keyboards. You may love 
one of them. 


Yet another pointing device is the GlidePoint 
from Cirque; it’s a fingerpad. It sat here un- 
opened for about a month because five 
years ago I| tried mushpad pointing devices 
and hated them; but Roberta’s Power Mac 
has one, so I thought what the heck. 

Connecting up the GlidePoint required 
unplugging the Microsoft mouse, plug- 
ging in the GlidePoint, and resetting the 
machine. It worked first thing. I’ve since 
tried it on other machines with similar re- 
sults. The machine believes it has a Mi- 
crosoft mouse. 

The GlidePoint is 2% inches tall by 3% 
inches wide; a bezel reduces the actual 
mushpad surface to 2% by 1% inches. To 
use it, just put your finger on it and move 


it around. The cursor follows quite nicely. 
There are two buttons at the bottom of the 
GlidePoint, and they work as expected. 
It’s pretty easy to activate them with your 
thumb. | 

Most interesting, though, is that you can 
tap the surface of the mushpad to get the 
same result as a single click of the left 
mouse button, and a double-tap acts like a 
double-click. This works 
quite naturally and takes no 
getting used to. 

What does take getting 
used to is click and drag, 
where you click and hold 
with your thumb and then 
drag with your finger. It’s not 
all that hard to do, but it’s not 
as natural as clicking and 
dragging with a mouse, and I haven’t yet 
become comfortable with it. I sure am with 
everything else though, and I’m strongly 
tempted to change over just to see if it im- 
proves productivity. Alex used it to play 
Master of Orion last night and found it 
quite satisfactory for that. I haven’t tried it 
with Doom yet. | 

Fair warning, some people, including a 
couple of BYTE editors, really hate this 
thing. Others like it. Like all personal 
equipment, you have to take a view about 
this. In any event, the GlidePoint is a seri- 
ous contender as a pointing device, and, 
if you’re sick of rodents, you might want to 
look into it. It works. 


About half the time | don’t spend pounding on 
a keyboard seems to be spent on the tele- 
phone. Often I need to do both, particu- 
larly when I’m trying to get technical sup- 
port and I’m on hold waiting for “the next 
available” person. While there’s no remedy 
for being put on hold, there is a way to 
keep on working while it happens: use a 
Plantronics Super Headset with M10 
Adapter. Not only does that leave both 
hands free, but I can listen to my classi- 
cal music station while I continue to type 
away. There’s a volume control in the 
adapter, and if I turn that all the way up, 
I’m sure to hear when someone comes on 
the line. 

Once you do reach someone in technical 
support, it’s very useful to have both hands 
free while discussing the problem, partic- 
ularly if the difficulty is hardware. The 
Super Headset comes on a long cord—it 
doesn’t start to pull uncomfortably until 
I’m about 10 feet from the instrument— 
and attaches to the side of my phone with 
Velcro, so that I can move the phone across 
the room and then get 10 feet from that. 
The result is that I can get to almost any 
machine in the office. I also do radio in- 








terviews by phone when I’m trying to get 
publicity for a book, or for the space pro- 
gram, and it’s pretty convenient to have a 
headset for that. 

The adapter has settings to let it work 
with just about every kind of phone. We 
have a TIE six-line system, and that gives 
it no problems. Installation is simple: the 
adapter plugs in where the handset went 
and then the handset and 
headset plug into the adapter. 
Plantronics sells a little hook- 
like gizmo that you can hang 
the headset from. Without 
that, it’s somewhat awkward 
finding a place to keep the 
headset when it’s not in use. 
Other than that, I’ve had no 
problems. 

I’ve found that sometimes I use a gadget 
for a while and then get tired of it. I’ve 
had this Super Headset for several months 
now, and [ use it more now than when I 
first got it. If you spend much time on the 
phone, you may well want one. Recom- 
mended. 


PhoneDisc ’95 PowerFinder is actually five 
CD-ROMs that contain just about all the pri- 
vate and business phone numbers, as well 
as addresses with ZIP codes, in the coun- 
try. It doesn’t list addresses for unlisted 
telephone numbers, but it sure lists a lot 
of names and addresses. I found people I 
haven’t thought about for years. 

It’s remarkably easy to use. Insert the 
CD-ROM and run phone disk (from File 
Manager, DOS, or Norton Commander) 
directly from the CD-ROM. You can also 
install it on a Mac. Then search by name, 
business type, or city and street address. 
The business types are by occupation code 
numbers, but that doesn’t turn out to be a 
problem. Just browse. The response in 
Windows is nearly instantaneous on my 
Cheetah 66-MHz 486DX. Because it’s a 
DOS program, you can do Alt-Enter to 
mark and paste. 

If you can use a computer at all, you 
can use this. Just spend 10 minutes fooling 
around with it, and you’ll learn it. Highly 
recommended. 


If you get the Discovery Channel, you know 
it does a great job on documentaries. Now 
there’s a series of multimedia CD-ROMs 
based on those documentaries. There’s one 
on space (Beyond Planet Earth), another 
on whales (In the Company of Whales), 
and another on sharks (Sharks). They’re 
all pretty good, but I’d rather watch the 
Discovery Channel. 

The CD-ROMs have some material 
that’s probably not in the TV shows, and, 
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LAN-CABLE TESTER 
A portable LAN-cable tester, the 
LANtek Pro XL ($4495) grades 
the reliability of network cabling 
by testing line mapping, Dual 
Next, signal attenuation, DC loop 
resistance, mutual capacitance, 
cable length, and attenuation to 
cross-talk radio. In addition to 
testing Ethernet and Token Ring 
network frequencies, the LAN- 
tek Pro XL tests attenuation and 
two-way Next to 100 MHz. In 
addition, you can store your test 
results in the LANtek 
Pro XL’s internal 
memory, download 
them to a PC, or 
print them. With 
the optional Fiber- 
Kit ($895), the 
LANtek Pro XL 
can display opti- 
cal power loss 
through fiber ca- 
ble, splices, and 
connectors. 
Contact: 
Wavetek, San Diego, CA, 
(800) 854-2708 or (619) 
279-2200; E-mail: madaras @ 
wavetek.com. 
Circle 1132 on Inquiry Card. 










CONTROL GPIB INSTRUMENTS 


WITH YOUR MAC 


With the GPIB-232CT-A/Mac, 
an external RS-232-to-GPIB 
controller, you can control GPIB 
instruments from your Mac’s 
printer/modem port. The device 
($595) implements a normal and 
extended Talker and Listener, se- 
rial and parallel polling, service 
requests, pass- and receive-con- 
trol functions, and remote-pro- 
gramming functions. 

Contact: National Instruments, 
Austin, TX, (800) 433-3488 

or (512) 794-0100; E-mail: 
info @natinst.com. 

Circle 1331 on Inquiry Card. 


30-INCH TRINITRON MONITOR 

A high-resolution monitor with a 
16-to-9 aspect ratio, the GWM- 
3000 ($21,900) incorporates a 


30-inch Trinitron tube with a 28- 
inch-diagonal viewing area and 
noninterlaced resolution of 1920 
dots by 1080 lines, or more than 
2 million pixels. The monitor can 
display characters as small as 0.1 
inch high from corner to corner 


anywhere on the screen. Digital 


Alignment technology allows 
precise display adjustments; 
Auto Calibration optimizes user- 
selected color bal- 

ance. 

Contact: Sony 
Component and 
Computer Prod- 
ucts Group, San 
Jose, CA, (800) 
352-7669 or 
(408) 432-0190. 


Circle 1133 on Inquiry Card. 


PCI SCSI ADAPTER 

The ABP940 SCSI host adapter 
connects up to seven drives to a 
single PCI slot in PCs, worksta- 
tions, and servers. The plug-and- 
play adapter ($379) comes with 
the AdvanSys universal SCSI 
software driver, which replaces 
up to seven software drivers in 
a single computer. 

Contact: AdvanSys, San Jose, 
CA, (800) 525-7443 or (408) 
383-9400; E-mail: louw@ 
advansys.com. 

Circle 1342 on Inquiry Card. 


ISDN REMOTE-LAN ACCESS 

KNX’s three ISDN remote- 
LAN-access products include 
the KNX Access Server Basic, 
or ASB; the KNX Access Serv- 
er as an NLM, or AS-NLM;; and 
the KNX Remote LAN Work- 
station, or RLW. The ASB ($1595; 
expansion kit, $795) provides 
remote access to the corporate 
network across ISDN. The AS- 
NLM ($1195; expansion kit, 
$795) allows remote access from 
Novell NetWare file servers and 
provides ISDN support for third- 
party applications. The RLW 
($795; analog telephone inter- 
face, $200), designed for a sin- 
gle-user/single-device environ- 


ment, lets you remotely connect 
to corporate LANs to access files, 
mail, or databases or to obtain 
embedded access in point-of-sale 
equipment or credit-card autho- 
rization. 

Contact: KNX, San Francisco, 
CA, (800) 569-5267 or (415) 
764-1700. 


Circle 1330 on Inquiry Card. 





MULTIMEDIA KEYBOARDS « 

The Platinum Sound Multime- 
dia Audio and Stereo Keyboard 
is available in two different mod- 
els. The MAK-100 Multimedia 
Audio Keyboard ($129.95) fea- 
tures a built-in omnidirectional 
microphone; 4-inch magnetical- 
ly shielded, 16-W, full-audio- 
range speakers; external micro- 
phone and headphone 
jacks; and a volume-con- 
trol knob. In addition to 
the features of the MAK- 
100 Keyboard, the MSK- 
200 Multimedia Stereo 
Keyboard ($229.95) pro- 
vides separate volume, 
bass, treble, and balance 
controls using soft sliding 
controls with center posi- 
tions. 

Contact: SC&T International, 
Phoenix, AZ, (800) 408-4084 
or (602) 470-1334. 

Circle 1338 on Inquiry Card. 


ANALOG SIGNAL-CONDITIONING 
MODULES 


The 5B isolated analog signal- 
conditioning modules ($150 to 
$205) are for frequency input, 
voltage output, four-wire RTD 
input, resistive input, narrow- 
bandwidth strain-gauge input, 
two-wire transmitter interfacing, 
and servo/motor control. 
Contact: Intelligent In- 
strumentation, Tucson, AZ, 


(800) 685-9911 or (602) 
573-0887. 
Circle 1328 on Inquiry Card. 


DISPLAY FOR SPARC 


WORKSTATIONS SAVES SPACE 


Weighing only 174 pounds, the 
Integrix subsystem for SPARC- 
based workstations includes the 
13-inch N209 true-color flat-pan- 
el display, which offers a reso- 
lution of 1280 by 1024 pixels, 
a refresh rate of 60 Hz, and dis- 
play of 256 colors from a palette 
of 16.7 million. Also included 
are a TGX125 graphics acceler- 
ator card with 2 MB of video 
memory, 1.7 million 2-D vectors 
per second, and 560,000 3-D 
vps; and a six-foot cable. Cost 
for the subsystem is $16,995; 
sold separately, the TGX125 
card costs $1995. 

Contact: Integrix, Newbury 
Park, CA, (800) 300-8288 or 
(805) 375-1055; E-mail: 

sales @ integrix.com. 

Circle 1332 on Inquiry Card. 





ETHERNET ADAPTER 
FOR PORTABLES 


The EtherChain Network Adapt- 
er lets you connect laptop PCs 
anywhere on a 10Base-T Ether- 
net network. You simply con- 
nect the adapter ($349) to a PC’s 
parallel port and daisy-chain the 
PC into the network at any point. 
The printer port pass-through 
lets you continue printing auto- 
matically to your local printer. 
Contact: Apexx Technology, 
Boise, ID, (800) 767-4858 

or (208) 336-9400; E-mail: 
71043.2403 @ compuserve.com. 
Circle 1137 on Inquiry Card. 
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CERAMIC MUG. 
. 11 oz. ceramic 
| mug with gold 
band and 
3-color, 
2-sided logo. 
BYT 8. $4.50. 


MOUSE PAD. 

Hard top mouse pad. 4-color with 20th 
anniversary logo and tag line and repeating 
text background. 7.5” x 8.5” x 3/16”. 
BYT 7. $5.25. 











BALL CAP. 
Soft brushed cotton free-form ball cap 
with adjustable Velcro closure back and - 


20th Anniversary logo embroidered on 
front. Black. BYT 11. $14.75. 


PARKER VECTOR PEN. 
Parker Vector Sport Roller Ball Pen. Black with 


3-color BYTE logo repeated on barrel and cap. 


‘es genero ; ath atic 
BYT 10. $6.25. 


| ful and side gus- 
sets. 95% cotton, 3% polyester. Ash. Sizes: 


M-XL. M-BYT 1, L-BYT 2, XL-BYT 3. $31.20. 









PARKER PEN. 
Parker Insignia ball point pen. Laque black with 
3-color BYTE logo on clip emblem. BYT 9. $34.50. 


COMPUTER TOOL KIT. 
Deluxe computer service tool kit in 
black vinyl zipper case features: 2 nut 
drivers, 3 prong parts retriever, 
tweezers, torx driver, IC Extractor, one 
- Phillips and 2 slotted screwdrivers. 
1-color 20th Anniversary logo. 
BYT 12. $20.10. 


des and 4-color 20th’ 
Sizes: L-XL. L-BYT 13, 






Shipping: Include the following amounts for shipping via U.P.S. Ground. Up to $50.00-add $5.75, $50.01 to $100.00-add $7.75, over $100.00-add 8% to total. Air freight is additional. 
Shipping charges apply to domestic US orders only. International orders will incur a $12 documentation charge and will be billed at actual cost plus associated duties and taxes. F.0.B Point: 
ties, 1. 60714 | 


Dales Tax: We are expected to collect applicable sales tax on all purchases, including shipping and handling charges, sent to CO, FL, GA, Ml, NM, NC, TN, TX, WI and on purchase tofals only in 
CA 7A, IL, IN, OH, SC and VA. Sales Tax Chart: CA 7.75%, CO 3.8%, FL 6%, GA 6%, IA 6%, IL 8.25%, IN 5%, MI, 6%, NC 6%, NM 5.82%, OH 7%, SC 6%, TN, 8.25%, TX 8.25%, 
WA 4.5%, and WI 5.5%, 








Version Save. 
Version Save As... 


Pelete Version... 
CopyRensme Fite.. 


Setup Options... 
Help 


WINDOWS SPREADSHEET 


VERSION MANAGER 

CCC QuikTrak automatically 
keeps track of the changes you 
make to a spreadsheet, why you 
made the changes, and how to 
get back to any prior version you 
choose. The program also pro- 
vides comparison capabilities 
that allow you to quickly com- 
pare changes between versions 
and identify the impact of those 
changes. In addition, CCC Quik- 
Trak ($99) saves disk-storage 
space by storing only the changes 
made between spreadsheet ver- 
sions rather than duplicate copies 
of the entire file. 

Contact: Softool, Goleta, CA, 
(800) 763-8665 or (805) 
683-5777; E-mail: info@ 
softool.com. 

Circle 1283 on Inquiry Card. 


ANALYZE AND MANAGE SERVER 
SPACE 


A server-space analysis and man- 
agement tool, FileWizard 3 has a 
Native Windows front end, Hier- 
archical Storage Management, 
and support for NetWare file 
servers with PC and Mac clients. 
The program (single server, $695) 
automatically migrates files ac- 


rus Encyclopacdia 





cording to a rule-based 
system and makes all mi- 
grated files available to 
users. Transparent access 
to the archive server lets 
users find and retrieve a 
file as though it were still 
in the primary location. 

Contact: Knozall Systems, 
Chandler, AZ, (800) 333-8698 
or (602) 545-0006; E-mail: 
gaill@ tesi.com. 
Circle 1285 


on Inquiry Card. 


IMPROVE YOUR ADA 


PROGRAMS 


Asta’s TCMON and 
TBGEN software-analysis and 
test systems improve the quality 
and performance of software pro- 
grams written in Ada. The prod- 
ucts (licenses, from $2300) iden- 
tify performance bottlenecks, test 
coverage, and automatically test 
Ada Unix programs. 

Contact: Asta, Nashua, NH, 
(800) 350-2782 or (603) 889-2230; 
E-mail: asta@delphi.com. 
Circle 1298 on Inquiry Card. 
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MULTIPLATFORM SECURITY 
FOR UNIX 


SeOs combines operating-sys- 
tem-level interception of secu- 
rity-sensitive events with an ac- 
cess-rules database. The program 
(server, $999; each client, $150) 
features a Kerberized Single 
Sign-On to the mainframe, which 


fare} ax» peaecral 4 
oft afxt tea? dx aig? Sette 


»2¥ dx why ibs 






eliminates the transmission of == aie te 


passwords over a network, and 
lets you protect root ID and de- 
fend against Trojan horses and 
back doors. 

Contact: Memco Software, 
New York, NY, (800) 862-2602 
or (212) 286-8820; E-mail: 


dorin@memco.com. 


Circle 1277 on Inquiry Card. 
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SOLVE EQUATIONS « 

Theorist 2 for Windows 3.1 and 
NT provides numeric and sym- 
bolic computational tools, which 
it displays in real mathematical 
notation, for equation solving 
and mathematical exploration. 
More than a calculator, Theorist 
2 (US$299) also handles alge- 
braic equations and expressions 
and 2-D and 3-D graphing. The 
program is also available for 
Macs and Power Macs. 
Contact: Waterloo Maple Soft- 
ware, Waterloo, Ontario, 
Canada, (800) 267-6583 or 
(519) 747-2373; E-mail: 

info @ maplesoft.com. 

Circle 1288 on Inquiry Card. 

















“new translators, enhanced 
_ graphics capabilities, anda _ 

 file-preview feature. $149. 
- Contact: DataViz, Trumbull, — 
CL (800) 733-0030 or (203) _ 
- 268-0030; E-mail: d0248@ 
_ applelink. apple. com. _ 

Cee 1300 on nay Card. 





Gomersions Plus 3. 0, a Windows 
- utility ‘that lets you use Mac | 






your PC and convert _ 
back and forth, includes | 


















With SafE Mail 1 .02 for DOS, 

- you can safely encrypt or de 

_ crypt information in almost 
-any format. The program cre- 
ates output files with Internet- 


format compatibility and pro- 


_ vides an electronic signature 


protocol, whichis forex- 


_ changing presigned mail, and 

_ distortion protection that you. 
can increase for low-quality _ 

_ transmission facilities. Sele: 

~ copy, $199; two-user pack, — 
$349; four-user pack, $599. _ 

| Contact: P 
International, Cary, NC 

(919) 469-9002.  _-. 
Circle : 1301 ‘on n Inquiry Card. 
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SCSI-Share 2.0, sohichy lets vik _ 
_ share SCSI devices over Ap- _ 
_ pleTalk LANs, features com- _ 
_ pletely overhauled emulation 
_ for virtual devices and full _ 
_ support of Apple’s SCSI 

_ Manager. 4.3. $89. 

— Contact: Stalker Lo | 
- Mill Valley, CA, (800) 262. 
4722 or Ce 385- 7164, 











D;. Sotomon‘s Anti-Virus Toofkit 
has intercepted a virus: 
Form 


in the Boot sector of drive A: 





Remove this disk before re-banting! 
Close everything down normally. then 
ring John Evanson extension 253 





“Chrete 1303 on » Inquiry Cara. o 
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DADISP 4.0 - Surface 


GRAPHICAL DATA ANALYSIS « 
DADiSP 4.0 (PC version, $1895; 
workstation version, $2995), a 
graphical data-analysis package, 
includes native GUI standards; 
DDE and other interprogram 
communications; and SPL (Se- 
ries Programming Language), 
which provides user-defined 
functions, looping and iteration, 
conditional statements, array ref- 
erences, and variables. SPL also 
includes Hot Variables, which 
can contain complex numbers, 
real numbers, integers, and 
strings, as well as data series and 
matrices. 

Contact: DSP Development, 
Cambridge, MA, (800) 424- 
3131 or (617) 577-1133; 
E-mail: dspdev @ world.std.com. 
Circle 1297 on Inquiry Card. 


CONTACT MANAGEMENT 


The OLE support in Maximizer 
3.0 for Windows enables you to 
attach objects, such as spread- 
sheets and documents, to clients 
and contacts. Once they’ re linked, 
you can modify, print, search, 
and archive objects from within 
Maximizer. In addition to print- 
ing documents, reports, labels, 
and envelopes, 
Maximizer 3.0 
($249) can print 
in popular ad- 
dress- and calen- 
dar-book formats. 
The software’s 
new scheduling 
features include 
conflict checking, 
a find-free-time 
feature, and an 
option to add a 
follow-up task or 
appointment. 











Contact: Modatech Sys- 
tems, Vancouver, BC, 
Canada, (800) 804-6299 
or (604) 736-9666; 
E-mail: brn@ 
modatech.com. 

Circle 1295 


on Inquiry Card. 


MULTIMEDIA NOTES ANYWHERE 


A Windows-based annotation 
utility, EeGlue 2.0 lets you an- 
notate documents and Windows 
applications with electronic 
stick-on notes that can contain 
text, sound, video, graphics, and 
animations. Version 2.0 (single- 
user version, US$69.95) features 
templates, pop-up notes, and a 
self-resizing notepad. The pro- 
gram’s network compatibility 
lets you send notes to other users 
with Microsoft Mail or cc:Mail 
using your existing post office. 
Contact: The Plant Software, 
North Vancouver, BC, Canada, 
(604) 986-6121; E-mail: info@ 
theplant.com. 

Circlé, 1291 on Inquiry Card. 


ENGLISH/SPANISH ACCOUNTING 


The Business Accountant Gold 
integrates receivables, payables, 
and payroll into one system. The 











_ DOS-based program also helps 


in budgeting, financial planning, 
decision making, and tax prepa- 
ration. The program ($99) saves 
each transaction to your disk and 
closes your books as soon as you 
enter a transaction, keeping your 
books always up-to-date. From 
any menu, you can switch from 
Spanish to English or from En- 
glish to Spanish. 

Contact: Brilliant Nite Soft- 
ware, McLean, VA, (800) 
991-1997 or (703) 883-3700; 
E-mail: dmr@netcom.com. 
Circle 1286 on Inquiry Card. 


SCHEMATIC DESIGN TOOL 
FOR WINDOWS 3.1 AND NT 


You can design schematics with 
WinDraft ($750), a 32-bit appli- 
cation that lets you scale com- 
ponents using the Plus or Minus 
key before placement and auto- 
matically places junctions when 
you end a wire on another wire. 
You can also edit any part’s pin 
name from the schematic editor 
without having to go through the 
library editor. 

Contact: Ivex Design Interna- 
tional, Beaverton, OR, (503) 
531-3555; E-mail: info@ 
ivex.com. 

Circle 1296 on Inquiry Card. 


HuRiroedia D 


Software Update 


VToolsD 1.1 for Windows 3.1, 
a VxD (virtual device driver) © 
toolkit for C and C+-+, lets 
_you build VxDs targeted for 
Windows for Workgroups. 
3.11; supports the WFW 3.11 
_ features that will be imple- 
mented in Windows 95; and © 
introduces PELE, a utility _ 
that lets youcreate VxDs_ 
_ with the 32-bit Borland C++ 
compiler. $495. 
_ Contact: Vireo Software, 
Bolton, MA, (508) 779-8352; 
E-mail: vireo@vireo.com. _ 
Circle 1308 on Inquiry Card. 


_ PICS 1.5 provides doubled 
speed of the hierarchical list- 

_ box, a TimeEdit control that 
automatically starts and stops 
time, international date/calen- 

dar control, and numeric edit 
control. The Percent Bar con- 
trol displays the percent-com- 
pleted status of an ongoing 
process, and the Volume Dial — 
control lets you turn a knob- _ 
like stereo control to increase _ 
ordecrease aparameter. 

$149; source code version, 
$495; PICS NT version, 
$495: source code NT ver- 
sion, $995. : : 


Contact: ProtoView De- 
velopment, Dayton, NJ, (SOO) — 
231-8588 or (908) 329- 

8588. 


Circle 1319 on Inquiry Card. 


Electronics Workbench 4.0 

— lets you simulate analog, dig-— 
ital, and mixed-mode circuits; 

in addition, you can create 
larger and more complex cir- 
cuits with components in 
multiple parts bins and over 
350 real-world models. The 
program also provides A/D 
and D/A converters; variable 
resistors, capacitors, and in- 
ductors; encoders, decoders, 
multiplexers, and demulti- 
plexers; and 74xx and 74xxx 
ICs. $299. 


Contact: Interactive Image 
Technologies, Toronto, On- 
tario, Canada, (S00) 263- 
5552 or (416) 977-5550; 
E-mail: ewb @ interactiv.com. 
Circle 1310 on Inquiry Card. 
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BUYER’S 
GUIDE 


Essential Products 
and Services for 
Technology Experts 























Mail Order 


Top mail-order vendors offer the latest 
hardware and software products at the 


best prices. 


268 


Hardware/Software 
Showcase 


Your full-color guide to in-deman 
hardware and software products, 


categorized for quick access. 


287 


Buyer’s Mart 
The BYTE classified directory of 


computer products and services, 
organized by subject so you can easily 


locate the right product. 


295 





CREATIVE 


CREATIVE LABS, INC. 


Sound 
Blaster 





Multimedia kit with Microsoft® Home software 


Internal tray-loading quad-speed CD-ROM drive 


interface, 6(00KB/second data transfer rate, 250ms average 


access Y Sound Blaster 16 stereo sound card 
best-selling multimedia titles, including 11 Microsoft Home 
titles—Encarta, Bookshelf, Cinemania, Publisher, Golf, 
Includes stereo 


Dangerous Creatures and much more 
speakers and microphone 


TOSHIBA 
T2100 DX2/50 250MB MONO. ........:::0ceeeeeseees 
T2100CS DX2/50 330MB dual clr ................55 


T2150CS DX4/75 500MB pas color CD.......... 
T2150CT DX4/75 500MB act color CD .......... 
T1960CT 200MB act COlOF.............ccccseeeeeeeeeees 
T1960CT 320MB act Color...........cccc:eeeeesseeeees 
T2400CS 250MB dual COlOr .............::cceseeerees 
T2400CS 320MB dual Color ............ccccceeeeeeees 
T2400CT 320MB act COlOr............cccceseeeeeeeenes 
T2450CT 320MB act COlOl............::cccsecesreeeees 
T2450CT 500MB act Color...............cccccceeeeeeees 
T3600CT 500MB act COIOl.............cccseeeesseeeees 
T4800CT 500MB act COlol.............:ccseesseeeeees 
T4850CT 4/75 520MB act color...............:0006 
T4900CT P75 772MB act Color............ccccee 


AST 


More than 20 


IDE C DW° 
SERVICES YOU 
BETTER 







NEC MultiSync _ 
XV17 


17" diagonal (15.6" viewable) 
flat square CRT .28mm dot 
pitch high-contrast anti-static screen 2 

Maximum resolution: 1280 x 1024, non-interlaced 

Refresh: up to 76Hz at 800 x 600, 76Hz at 1024 x 768, 
60Hz at 1280 x 1024 FullScan capability provides edge- 
to-edge display without black borders 3 year warranty 






Ascentia 910N 4/50D 340MB pas color.......... 
Ascentia 910N 4/75 510MB pas color............ 
Ascentia 910N 4/75 510MB act color............. 
Ascentia 910N 4/75 710MB act color............. 
Advantage! 6066d 4/66 540MB CD................. 
Advantage! 6060p 5/60 540MB CD................. 
Advantage! 8075p 5/75 1GB CD.............. 
Advantage! 8090p 5/90 1GB CD... 
Advantage! 8100p 5/100 1GB CD.................. 
Bravo MST 5/90 540MB ............ceceeeseeeeeeees 


Canon 


Innova Media 4/66 420MB MT .............:::ceeee 
Innova Media 5/60 420MB MT ............cccccceeees 





Aptiva 338 DX2/66 540MB .............cceeeeeeeeeee 
Aptiva 350 DX2/66 540MB MT..............::0: 
Aptiva 535 DX2/66 540MB ............ccceeeeeeee 
ThinkPad Portables 
701CS DX2/50 360MB dual color...............+. 
701CS DX2/50 540MB dual color...............0 
701CS DX4/75 360MB act Color............::c0 
701CS DX4/75 540MB act color............20 
360C 4/33SX 340MB act color.............:eeee 
360CSE DX2/50 540MB pas color.............. 
360CE DX2/50 340MB act color...............265 
360CE DX2/50 540MB act color............:06 


PC300 Series desktops 


PC300 Series GESKtOpS ..........eeeceeceseeeeeeesseeseeeseeeees 


PC330 DX2/50 8MB, 364MB..........ccceceeeeees 
PC330 5/60 16MB, 540MB..........:ccccccseeeeeeeees 
PC350 DX2/66 8MB, 540MB..........:ccceceeeeees 
PC350 DX4/100 8MB, 540MB.............c eee 
PC350 5/60 8MB, 364MB.............:cceeeeeees 


NEC 


Versa V 4/50 250MB dual colot................::00 
Versa V 4/50 250MB act Color................ceeeeee 
Versa V 4/50 340MB act color............ceeee 
Versa V 4/50 540MB act Color............:ceeeeee 
Versa M 4/75 250MB dual Clr...............:ceeeeee 
Versa M 4/75 340MB dual Clr ..........c eee 
Versa M 4/75 340MB act Clr ........... ee eeeeeeeeeeeee 
Versa M 4/75 340MB true Clr..............ceeeeeeeee 
Versa M 4/75 540MB act Clr ............cccceeeeeeeeee 
Versa M 4/75 540MB hi-res Clr...............:: 
Versa M 4/100 340MB act color.................00 
Versa M 4/100 810MB act color..................+ 
Versa M 4/100 540MB hi-res color................. 
Versa M 4/100 540MB true color................05 
Versa M 4/100 810MB hi-res clr...................55 
Ready 4/383S 270MB CD ............cccccsteeeeeeseeees 
Ready 4/66 340MB CD..............:::ccseeeeeeeeeees 
Ready 4/66M 420MB 2X CD............:::eeeeeeee 
Ready 5/60M 420MB 2X CD...........::::ceeeeeeee 




































CDW 51844 CDW 51891 
4% Texas INSTRUMENTS Maxtor American Power Conversion 
TM4000M 4/50SX 200MB dual color... ZTONE FASEATA rs cinnemitsiivti SUPE 
ee ee ee ee SASMB SCSI 2. sssssssssssssssseeeeeeresssrssssssssssee Beak PPS ABO oskseccesdhicosessracorcocessatboecsessetani 
TM4000M 4/SODX 455MB act Cli .......-.s-sseeeee A25MB Fast-ATA.......sessccssseseeseesecseenecseesnee BaCkUPS GOO: icstcisssasuces ssssaaazasceddsasssvetdsca stores 
TM4000M 4/75 S44MB act COIOF .........ooreeeeeee SADMB AGUA Ass sicnssessiecdoacststennennnnian BAMUIPS G00: tcne ico raplmdbaceincincd 
ey in BaCkUPS 1250 ccccccscoscsssclecesscsbusvsssitatececteccuseus 
TM4000M 4/100 524MB act color ...............4.. SMAMUPS 400.5 ssc cecssssccssccssacesccctssansdearontsbeovens 
TMS5000 5/75 524MB dual Clr .......--ssseeseeeeees MICROPOLIS SMAMGPS G00 wwcssss cscessvccssscvsvesseeevscecsssdangucbeceass 
TM5000 5/75 810MB active Clt.........ccsseeeeeee B22 4 D.AGB SCSN2 issccsasssssssessocssovbssssseosnisbo SmatPSMO0. re 
3243 4.3GB SCSI-2..... cc eccceeeseceteeeenneeeeee SmantUPS 1250 wis. secs ccisssiseassavscedSececcssscssseet tee 
1936 SGB SCSI 2 ca secsccccscectecsssecensasivessscseaebexs tie earaties Hew cic inea csoues ei evesdeaseateecenstcac ed 
LINGOAITOS! PrOsss.cecoscssasazsecadsstecsepatspzesavngedisestnsde 
O IDATA COMME, SurgeArrest Network + PhOne..........cccsceeseeseees 
Kl warerem LISA COO sardines ices rerisccircrcccrssciemmiacnednidee 
Giea te elle Pee A a ee a ee Tripp Lite 
ML3214 ooo cccscscsssseeee OL400E BAONIB OG siacecleinsichsinissoidiantensniosernmsteaiere i cces.x redness ont nOnatiee 
MUSED srcicasssesszrsssase OL410E SONNE CASA sg ccctcceccetesscttesesaice toreavessomnsiecs Been ssosnseeeennnnneceenennanstenennnvansesscsssnes 
MISES cocci MOON? reiiceee 1.27GB Fast-ATA cooccccccccccccccccsscccssssccssssesssssesees422.72 | BOSOQ rrrrrrrssssssssssssessseeseresseessereesrnsertennsnn 
L395C OL410E/PS ........... BC500 LA 
ee a OLB10 .aasctccesssisats BC600 LAN..... 
MLS 20 i. cccabscecesennes °° nae ant iaretiananti ce a 
BC750 LAN.........eeeeeeseeeeeees 
PAL Lesseeeeeeestt ee BOGCO I Wil aacgaicepnmmaaesmcnnienca 
PALS Oiissensiveinesiiememen  Sonrenr ornare BO POA a capencssananeraoneton ea ceencecs 
Canon AS Seagate SMART UPS SERIES NEW 
A2BMB Fast-ATA .....ccccsscccssecssseecssssecsseeseeseeeeees Rvp rit wt seseeesusecnnnecennscennneennnacienennceanass 
BJVOSX voeesessesseees BJ100 .....sesseseesseees BA5MB Fast-ATA .......sccccsesssssssessssecseseeseeseeescens SMART EDDLAN Cee 
BJ30 mono........... BJ200ex ............. 722MB Fast-ATA2 .........ccccccccccceessececeeeeeeeeeeeeeees SMART 600 LAN is RR Vie nen Dirt 
BJ70 color ............ BU230 onccsstsssssieceese 1IGB Fast-ATA2...ciscccesascscscssscssecscssscacescassosscnes SMART 750 LAN.. ne: 
BICCODG COMO -.assicsavinssncxeaserrnseusnscassrescinrnceinss 1.OGB SCSI-2 0... cesssseessteeeseeessteesnsensecsnessnsesens Sill Senco 
BJC4000 720dpI + CONT ......srsvoeeeeeeeeeesererreeeen WESTERN DIGITAL BP UT ocr enahacsestc tales eo cpcanstieinen 
EPSON’ Caviar 540MB EIDE Isobar'6 OUTET sisscceccesssptetasdeccosiscaurscerscnnssvesed 
Caviar an a EIDE ... 
UG GOM sinihssansieariig DFRDOOO PIGS ss chelsea 3Com Etherlink IIIB COMDO......sssssssssessseeeesee 
AP3250 ceccececesececeee DFX8000 ...0..-.ee00- Caviar 1.2GB EIDE... ccccsccsccssssssassccrsrsseedbeeeess Hayes EZJack 14.4 WE9X ooccccoceccccccececcceesereeseee 
AP3260 ...csccceeseesee Stylus 300 ...........+ CONTROLLERS Hayes EZJack V.34 WiaX.nrnnnrnnnrn 
LX300 .....eesesesseeeeees Stylus 400 ............. Acculogic SIDE-3+ w/on-board BIOS............++. aeons 
FXB70 wren Sty1US 8004 nn Acculogic SIDE-4+ w/par, 2ser, game.-nrnn Magehertz 144K dawkins coco 
2 ee Stylus 1000 ........... yess ISApport SCSEB 16550 serial ............ Megahertz XJack 1 4.4 data/tax sige 
bt SSeerrrerr trite k oO 14.4 at ‘ax ee ae 
ro nmeeues: a hacen Adaptec AVA1505 SCSI-2 CD Kit... Necehers ya XJack data/fax.......scecceececsee 
LQ1070+ «..sseseeessees ActionLaser 1100 .. Adaptec AHA1542CF SCSI-2 ......ssescsseteeseeees New Media Bus Toaster SCSI-2 host.............. 
LOB70 o..ssseeessseeeeee ActionLaser 1400 .. Adaptec AVA2825 VLB SCSI-2/EIDE .............. New Media Wave Jammer sound card........++.+. 
LOVATO speeches: ActionLaser 1500... Adaptec 2842 VLB SCSI-2..............+. “ New Media Multimedia Combo........ 
LQ2550 ActionLaser 1600 Promise 2300+ EIDE VLB .........ecceeeeeeeeseeeeees Simple Tech 14.4K data/fax moden .. 
i ieee ° Simple Tech 4.4K modem + VOICO nn aM 
= Simple Tech Ethernet adapter... 
Z Simple Tech scsi adapter. Es 
7 ine imple Tec MC diy eee 
WinWriter 400 laser .........ccceeeeeseeeeeeseteeeeeees (i Rohoties Simple Tech, 1 ZO hard drive Ait allt ota get ore 
inWri Adaptec sO disse chavsTisstncsicansbea 
ValueWriter 300 (4037 5E SPPM) SPORTSTER MODEMS ute beach Abas Aneegee 
ValueWriter 600 laSer........sessecssecseeeseessteeseeses V.34 28.8K internal W/fAX......cceeceeeeeeeseeeeee tee Haale vee saseensensecnseennessssssncnssnenssenoes 
Optra R 600dpi laser ...........cceceeeeeseeseeeeeeeees V.34 28.8K external w/fax Micon Ethemeal ao 
ll 14.4K internal w/fax Lstebaatcs BUSAONT ELSIE ESS. EEE ecensacesergecesasensusisesonnecassne 
ExO@CUOtule icicsdiccsssicscscceaeescecusdescsacicsdsicosssecesesas 44 AK exioral wits Xircom Ethernet COMDO ........cccccescescecsseeeeeeseeeees 
, COURIER MODEMS on SLAs ellie veer aubisahdvaseabexscecves 
Panasonic ircom Ethernet+modem COMO... 
1150 V.34 ph aidan Wl ot wabudstvaissustedéudbciensssdeesssssteecees Xircom TOKEN Ring 16/4 .......-.-ssssewserereeeeeereers 
ae ee Ce ae eT ee ere ae Voce 
QO 28 vscsnus ctasete ccc teen vaduontaescexeeotyscacasatevasaasbicucccves 
Q1GO vasascockttesestzseasessaccacosetnssancetdeisdeckeseamesvaunestes’ . 
ro ee ene ne re ene (DHayes intel OverDrive DX2I68...vccsssssenecrercncn 
3123 ASOT GEA PORE ATIREET TIAN Intel OverDrive DX4/75.......-cssssseesssneenerteenee 
4400 Laser... cece im ACCURA 144 internal Wax «0.0... ce ceseeeeteeeeeeee Intel OverDrive DX4/100........:seseeseseeesesteseeeeees 
KX-SP100 printer/fax/COpier ........cccceccsseeessseeeeee ACCURA 144 external W/faXx ....ccscscsssssescsseseee Intel OverDrive Pentium 63MHZ...........::++0 
ACCURA 288 V.34 internal W/fax..........c:cee 
i “* ACCURA 288 V.34 external W/fax........:.ccceeee 
aaa OPTIMA 144 external W/AX.....ssccsocsesssessseeeee Sim le 
MiCrOWriter PS2B .......sesseceesseeeseeseeneeeeneeteeeeneens OPTIMA 144 pocket W/fAX......cccccsesseceseeeeeteeeens p 
Oe Oe enc bees OPTIMA 288 V.34 internal W/AX .........sssssseseee TECHNOLOGY| 
Lleol apsttl Pro ens teas a OPTIMA 288 V.34 external W/fax ........:e eee 
a a ZZPRACTICAL AST Ascentia 910N 4MB........sccccccseeseseeeesees 
| HEWLETT PERIPHERALS, AST PowerExec 4/33SL 4MB.........:eeeeeeees 
ZB PACKARD sac qeipeuabenes AST Powertxec 4/33SL 16MB orn 
sale} sieved SE AEA TORE Mar tera seta espe sntriman tne nases NPE RON eset SOIL AL LIM cssesesacatcsssseeeresssusieceesoisanes 
OfficeJet inkjet fax/copier/printer ..............-....+-- 14.4 Mini Tower W/aX.......cccccccsceeeseeteseeeeeeeteees HP LaserJet 4P 4MB .......cecsccsessescscesesseseeeseeeeee 
PE 0 ia ccscvinachecacbunisindiatestccosissrememucseses V.34 28.8 internal WAX ...ccccccccccocccecccececeeseeseeees HP LaserJet , nh Uiaesniduckicatsscucetcebaniaiaalecsiecioe: 
DeskJet G60C sesviscssccessessscetsaverevveseiavssncvasecavdves V.34 28.8 Mini TOWer WAX ....c.cccccoccocceccecceeieeee HP LaserJet 4 8MB...........cscssseeseeeeseeeeeseteesenens 
DESkKIOt 1200 Cae sc cesassctcnsssasdessscissasoceaserssasescennss IBM ThinkPad 500 4MB..............:ssseeeeteeeeeeees 
Deskdet 12000 PS cssussttusinnciassinnosncsdints BOCA IBM ThinkPad 500 EMB nner : 
ASCO SP ices cccccinsciscesvivssexisinezesearenatnrieaissaies Online Express 14.4 internal W/fax......c.cecsese IBM ThinkPad 755 8MB 
pee ot secaubuceeeeseeeedcbanssesansaensescasancatecas Online Express 14.4 external W/fAax .eccccccccccceeceese Toshiba 1900-4600 4MB : 
ASCTIEt 4S] oo. ccscssessesssscscstesesecceseeeceeseeeeseens AH WenGulWIeNossccck os Toshiba 1900- ; 
LaserJet 4V oc ccecseesseseeeesseeeeseeesteeesseeenes : ] = - ees ae Toshiba 1900-4600 16MB....... 
LaSeMet Color. csi. cc.csssisvsscsssserversassnasseassvaeses , Cg a Rien ie eon ad Toshiba 4700/4800 32MB..............+ see 
MICROCOM NEC Versa AMB nnn 
COSTAR Dosiormes Atk. ee ere 
LabelWriter XL DOS/Winh.ececccccccsecccseecesceceeseeeees Deskporte Fast ES V.FC 28.8 .........cccseeseeeeees Please call for other applications. 
LabelWriter XL Plus DOS/Win............:cceeeee Deskporte Fast EP V.FC 28.8.0... eeeeeeeeeees Call today for current pricing and availability! 


CDW® Sells for Less and Services You Better! 


©1995 CDW”® Computer Centers, Inc. BYTE 1235 


FAX (708) 465-6800 


Circle 126 on Inquiry Card. 





Control PC, Macintosh, and Sun 
Computers from 1 Console! | 


—@ Supports any mixture of PC/Macintosh computers and 
Sun workstations - up to 4 in all 


@ Any platform’s peripherals work with any type of 
computer in the system 


@ Full multimedia capabilities; keyboard, 
mouse, video, microphone, speakers, 
and serial port available 










— Multiple users can access different 
computers simultaneously 


M Convenient desktop size unit 





An 


AUTOBOOT i A SOO 
COMMANDER JEW a 
™ 
a ve Huntsville AL 35805 USA Mey BEX 
(205) 430-4000 (205) 430-4030 fax 


PC is a registered trademark of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Sun is a trademark of Sun 
Microsystems. Cybex, Commander, AutoBoot, and 1xP are trademarks of Cybex Corporation. 






Dealer Program Available | _ Made in USA 
Circle 128 on Inquiry Card (RESELLERS: 129). 





CALL 








b mt d 
varantee 
, Lowest 
Price! 


800-298-4727 





























COMPUTER 1 ere 1 a Hi Built-in CD-ROM Drive (755CD models only) 
Sea 7! 4, Ascentia | HM Built-in 16-bit sound, microphone, 
SION speaker (MIDI on 755 CD models) 
10.4" Active (65K colors) & 10.4" Dual Scan 
Mi 14.4 fax/modem, speaker phone, answering 
machine & voice mail 
= Built-in infrared 
Processor Screen HD Price 
486DX4/100 10-4” Dual Scan 340MB $4099 
a et §6486DX4/100 10.4”DualScan 540MB 4449 
| pees, 4860X4/100 10.4” DualScan 810MB 4899 
«eee meen 486DX4/100 10.4" Active  340MB 4999 
fe oe ee) 486DX4/100 10.4" Active  540MB 5349 
son emit 3 Semen 4860X4/100 10.4” Active  810MB 5799 
486DX4/100 10.4” Active  540MB 6349* 
486DX4/100 10.4” Active  810MB 6799* 
*Features Built-In CD-ROM drive 




















MI 486DX2/66 processor — to speed through 
your applications 

M@ 10.4" Dual Scan display 

ME Replace floppy w/ 2nd battery for 4-6 hrs. |} 
mi ie mat 1 









ThinkPad? 755CD 





Mi 10.4" Active & 10.3" Dual Scan 
Mi Lithium Ion battery technology 
Mi Intelligent power management to 














essor Screen | HD PricemmProcessor Screen HD 








maximize performance rr rarer ree! oe _ nD 7" aL 
Mi Integrated Smartpoint - small, accurate 1860%2, 66 104" Dua <i 250MB 1969 | 186DK0/50. 10-4" Dual Scan 360MB- $3799 
& easy to use = 486DX2/66 10.4” DualScan 340MB 2109 | 486SL/33 4" Adve 340MB $1999 486DK2/50 10-4" Dual Scan 540MB 4149 


wb Price. 486DX2/66 10.4" DualScon 510MB 2259 





1} 486DX2/50 9.5" DuclScan 340MB 2699 486DX2/50 0-4" Active 360MB 79 

| 4860X2/50 955" Duol Scan S40MB 3049 {BEDNE/AD IE Acne SM 398 

|} 486DX2/50 8.4" Active  340MB 3099 f° Ducl Seat 

| aR) Raa Reap 3agy RODKA/TS OA" Duo Scan S40NB 4749 
| A" Active 486DX4/75 10.4" Acive —360MB 


__ 486DX4/75 10.4" Active S40MB 


HEWLETT® 


@ PACKARD 


“86DX2/50 10.3" DualScon 340MB $2550 

A86DX4/75 10.3”DualScan SIOMB 2749 

A486DX4/75 10.4” Active  SIOMB 3829 AST, AST logo are trademarks of AST | 
46DN4/75. 0. a" Ave _700NB me Research, Inc. All rights reserved. | 













LTE FLITE 





HD Price 










SEE GELE E IEE or 









5 486DX2/50 8.5" Dual Scan 170MB $2549 
486DX2/50 8.5" Dual Scan 260MB 2829 
11486DX4/75 8.5” Dual Scan 170MB 3099 
| 486DX4/75 8.5" Dual Scan 260MB 3379 = 40.4" Active & 10.3" Dual Scan 
1 SV M@ Built-in 16-bit sound, microphone & speaker 
| NEW ik HM Replace floppy w/ 2nd battery for 5-7 hrs. 
| battery life 

|| HP LaserJet 5P printer (IBM, 600dpi) 9879.99 Wi Built-in infrared for no hassle printer 


HP OmniBook 4000 Notebook PC 







































Mi 10.4" Active Matrix display 
Mi Fast 486DX4/75 processor 


Contura 410 M@ Built-in AC adapter - small, sleek design 





& reduced weight | HP LaserJet SMP printer (IBM&MAC, 600dpi) 1039.99 connections | 
Mi Upgradable hard drive - easily add |) HP LoserJet4L printer (IBM, 300dpi) $499.99 ZRSCES Tue 





Mi Upgradable hard drive - easily add more sks 
more storage ee ee 
32-bit local bus with 1MB video RAM 


Mi Extended life NiMH battery technology “60X4/75. | 95” Dual Som 340K) Oe 


/ HP LaserJet 4ML printer (IBM&MAC 300dpi) 1019.99 486DX2/50 10.3” Dual Scan 260MB $2499 
i 486DX2/50 10.3” Dual Scan 340MB 2829 





| 1 486DX2/50  10.3”DualScan 520MB 3199 
| HP DeskJet 320 printer (portable) $299.99 486DX2/50 10.4” Active  340MB 3769 








Mi Compag, 3-year worldwide warranty 46DX4/75 9.5" Dual Scan SIOMB 3499) HP DeskJet 320 printer w/feeder 399.99 486DX2/50 10.4” Active  520MB 4129 
; ee "~~ 486DX4/75 10.4” Acti SIOMB 5389. | | HIP DeskJet 500C printer 77 A86DX4/100 10.3” Dual Scan 520MB 3999 
486DX2/50 9.5” Dual Scan 350MB $2369 f sa |} HP Desklet 1200C printer ey Te Ae SOME ee 
4g60X2/50 a4" Acive 350NB 1839 Byte 6/95 | HP Officele 761.99 486DX4/100 10.4" Active __S20MB 4829 


















More Brand Names, nerinherals and software international 508-624-6400 300 29 $8 47 27 
. Internet: sales@pcscompleat.com ae _ 
available. If you don’t see it, CALL! Open 24 Hours weekdays. 8am-8pm weekends and holidays. 
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New Version! 


AUTOMATED PCB DESIGN 





Limited Time Offer: 


Including Layout, Schematic, 
and Autorouter Module 






Finally! High-flying 
a PCB design automation 
" without sky-high prices for program 
modules, technical support, and 
maintenance! 


wy’ ? o! With EAGLE 3.0 you get 32-bit power and all the functions you 

need in a single, affordable program. It includes schematic 
capture, layout editor, 100% autorouter, DRC, ERC, drivers, 
and libraries — plus copper pouring. There are no hidden fees 
or charges for maintenance and support. We'll even supply a 
conversion program that lets you transfer your current 
program's netlists into EAGLE's layout editor. 


Install EAGLE 3.0 on a 386 or higher and you'll be productive 
from day one — because we've also eliminated the complexity 
Layout Editor (32 bit) that makes competitive programs so frustrating and 


Schematic Module (32 bit) ; ; 
Autorouter Module (32 bit) tIme-CONSUMINE. 


Technical Support 


~vY “ey 


Call for a FREE INFO 


Complete Program DISK today, and |< ae 

D ith Original M | . 

pe ee discover why EAGLE gS Cac IO 
3.0 is a value that 


soars above the rest. CadSoft Computer, Inc., 801 S. Federal Highway, 
Delray Beach, FL 33483 


800-858-8355 FAX (407) 274-8218, Hotline (407) 274-8355 


All product names are trademarks of their respective organizations In Germany: FAX: +49 8635 920 
Circle 143 on Inquiry Card. 











Finish Out Your Rack 
with a Magnum Commander 


H Control up to 96 file servers with just 1 keyboard, monitor 
and mouse | 








H Supports all 100% IBM compatible PCs and PS/2 or 
serial mice; integral Sun and optional 
Macintosh support available 


M@ 3.5" unit is designed for 19, 23, 
and 24" rack applications 






M@ Each unit controls up to 16 file 
servers; cascade up to 6 units 


i. 
— Control all computers locally, | 
remotely, or both 


H AutoBoot™ feature boots all 
computers without user 
intervention 


—@ Push-button and keyboard 
controlled scanning standard 


M@ Rear peripheral access available 





MAGN U M 


a ee 


(205) 430-4000 (205) 430-4030 fax 





IBM, PC, and PS/2 are registered trademarks of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Sun is a 
trademark of Sun Microsystems. Cybex, Commander, and AutoBoot are trademarks of Cybex Corporation. 





Dealer Program Available Made in USA | 
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SciTech 


Oe eae 


MICROSOFT® FORTRAN 
POWERSTATION 


Develop & run Fortran programs of virtually any size 
& complexity with Microsoft FORTRAN PowerStation 
family of 32-bit development systems! Migrate 
Fortran code from other platforms with little or no 
modification! Get unparalleled price/performance! 
Save time in code development and maintenance using the Windows integrated 
development environment. Call NOW to order or request a FREE Test Drive Kit! 


DOS & Windows price .................$349 
Windows NT price ............--.2-+-+--S519 


MAPLE V 


Mathematical (numeric, symbolic, graphi- 
cal) computation system with extensive pro- 
gramming facilities, more than 2,500 func- 
tions, 2D/3D color graphics and animation. 
Displays and prints in standard math note- 
tion. Used world-wide by engineers, scien- 
tists and mathematicians. Includes math 
coprocessor support. 


DOS, Mac, Windows price .............-$549 
UNIX price ...... 


JMP®3.1 

Statistical Discovery Software 

from SAS Institute, Inc. 

Statistics is not just data reduction and analysis, it’s 

data discovery. JMP’s unique graphical approach to 

statistics allows you to see your data from many dif- 

ferent perspectives quickly, easily. JMP’s ever-growing 

list of statistical features includes: extensive linear and 
nonlinear model fitting, including regression, ANOVA, MANOVA, and random effects 
models. Statistical quality control analysis, extensive survival analysis, and exclusive 
integrated design of experiments. Available for Windows 2nd Quarter ‘95 — Call. 


Mac, Windows price ..............+-.-. -$649 


it i 


STANFORD GRAPHICS 


With Stanford Graphics’ Graph Gallery of 171 
graph types, you'll always find the right 
graph for your technical data. Error bar 
charts, X-Y plots, bubble plots, histograms, 3D 
surfaces and contours, and curve fitting are 
just a few of the graph types available. Link 
your Excel, Lotus 1-2-3 or ASCII files directly 
into a powerful 4-dimensional spreadsheet. 


Windows price ............0e ee eee ee S395 
Windows NT price ............--.22+.+.- $695 


MICROSOFT® 
VISUAL C++ 


If you program in C or C++ and use MS DOS®, 
Windows® or Windows NT™, Microsoft Visual C++™ 
(version 2.0) is THE product to use. Visual (++ fea- 
tures an optimizing compiler and a state-of-the-art 
Integrated Development Environment that includes a 
project manager, incremental linking; just in time debugging; books online and a 
whole lot more! Get outstanding value by enrolling in the subscription program. 


Single product price ................. $399 
Subscription price ............++--+.-.+ $499 


THEORIST 


Easy-to-use interactive symbol math 
and graphing program. No program- 
ming language to learn, no syntax 
errors to puzzle with. Enter equations 
with the built-in outliner. Point and 
click structures from the palette. 
Rearrange your equations by 
“dragging.” Version 2.0 


CS ChemDraw 


Specialized tools for drawing chemi- 
cal structures as well as powerful 
general-purpose drawing and text 
tools. You can organize ChemDraw 
structures with ChemFinder or trans- 
fer them to Chem3D for molecular 
modeling. 


@21YjOUISYD $D 


Mac, Windows price ...........--.-..+ $399 
Academic price ............-2+-2+-22-+.-.- CALL 
Student price ......... eee eee ee eee ee SOD 


To order or for more information call 


1.800.622.3345 


ask for our free 116-page catalog with 
more than 1,850 products! 


See us on the Internet! 
Our URL is http: //www.scitechint.com/scitech/ 


SciTech International, Inc. 2525 N. Elston Avenue, Chicago, IL 60647-2003 


SeaTeec by ie)312.496.9191, Fox 312.486.9234 
Resellers call 1.800.622.3320 for a Confidential Reseller Price List 
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Since’1979 


Committed to Giving Our Customers Exceptional CR amielielg PENTIUM 


MOTHERBOARDS oi 
MB486DX VESA Local Bus Mainboard is a 32-bit 80486DX CPU w/AMI BIOS, EMS support 
/ and secondary write-back 256k cache. Four 16-bit I/O slots and Three 32-bit VESA LocalBus 
slots, RAM expandable to 64Mb. Compact 250mm x 196mm. 
Pepe spree running at 33 MHz Bal $269 
. 486DX running at 66MHz (Inte 329 
SPN1-486 486 CPU Kooler Fan un ¢@ PREMIO‘ 9.95 | 
, SPN1-486P90 Pentium 90MHz Kooler Fan OP sna. + computers 19.95 | 
| MB386-40 —— 386DX -40 (Up to 32Mb) a aad al 129 | 
MB386SX-40 386SX-40 (Up to —_ 79 


MEMORY 

| 256KX9-70 .. $14.50 4MEGX9-60(30P) $165 
/30r9ChipSIMM — 4MEGPS2-60(72P) 189 
-1MEGX9-70 .. 47.50 8MEGPS2-60(72P) 385 
| AMEGX9-60 .. 47.50 44256-70 .....scccoe 6.64 
{MEGX1-60 ........ 5.79 













































Coax Star 
$42 





































VIDEO 
256 COLOR VGA Card with 1Mb Memory! 
1280x768 of 256 colors. Compatible with 
VGA, Super-VGA and BIOS Levels. 

IFC-46 1024 X 768 SuperVGA (1Mb)....... $79 
IFC-46L VESA Performance VBoard (1Mb ) 85 
IFC-48 BOCA Accelerator! 1Mb, Drivers... 129 
IFC-33 Color Graphics, Printer Port XT/AT 25 
IFC-42 BOCA VGA (800x600) ..............0. 52 
IFC-44 VGA Ww/256k (640x480) ............ 45 


BOCA VESA Video "Voyager" Video 
Caching for Peak Performance! 1 MB 
Accelerator upgradable to 2 Mb. 















| UPS BACK-UPS _THeBLE | | MITSUMI 4X CDROM Drive features 600Kbps data transfer, 

| BCPERS280 2 Outlet, 280 VA "$104 | | | 300Kbps access, 16-bit enhanced IDE/ATAPI interface, front 

BCPERS500 4 Outlet, 500VA - eS 181 _|_ panel headphone jack and volume control, motorized front disc 

BCPRO550 4 Outlet, LAN - >) 197 __loading/auto eject and MPC2 compliant. 

gaieeas 4 Outlet,  . | FX-400 = MITSUMI 4X CDROM IDE Drive $229 
200 | Vatt, Line C CDUSSE SONY 2X CD IDE Drive 129 


FAX MODEMS 
MT2834ZDX MULTI Tech V.34 Ext. ..... $239 




























2 ‘GLI GLIDEPOINT lets you move your ieee over a precise saiteanal to move, point, click and 
/highlight. 5"x3.4"x2.7" . Tracking Speed at 40"/sec. . DOS/Windowss3.1 Required. 
/GPB120 CIRQUE GIIGOP OIE TECK AG szssiccecsssssssesescecovescsttearnenacaseossecxe coresanses $79 





























SE1440 = BOCA Sound Expression .. 169 | MITSUMI 101/102 Enhanced Keyboard features a small footprint design. SVCXL1 Mb (5 Yr. Mfg. Warr.) ........ $119 

M14401 = BOCA 14.4k Internal........... 89 | Sized at 15 3/4" x 7 7/8" x 1 13/16". Great Value with Mitsumi Reliability SVCXL2 2Mb (5 Yr. Mig, Warr) ......... 174 

poe nog oe see oe ph | KBY-20 VOODOO gcc xe-secsjvdetntiediaveotoeaxtteinancanceceelevasibvtdtbocsnion $21.50 SVGAP1 PCI Super Accelerator (1Mb) .. 115 
8Kps Internal ..... 

V.34l ZOOM Sg _. 175 | REPLACEMENT POWER Supplies DISK CONTROLLERS 

V34X - ZOOM 288K Extermal 194. |CDB CD “Jewel’........Each..... 20+  PS-200MINI 200W Baby Vertical........ $39 | LCS-6924G VESA (2FD,2IDE, 2S,1P)... $30 

VFPVSOBIS ZOOMi4 dk intemal ot Storage Cases $0.79... $0.69  PS-250MINI 250W Baby SlimLine....... 49 | LCS-6633F SCSI/IDE (7HD, 2FD) Novell 99 






PS-300MIN| 300W PS2 SlimLine ......... 69 AHA-1542CFK ADAPTEC SCSI MSTR 
Losses ica gieieteoien nome Gladaptec (ISA, 7 Dev) ..........ceee 285 
AHA-2842VL ADAPTEC SCSI MSTR 
| NeTwoRK Gladaptec _(VESA, 7 Dev) ................ 269 
DTC-2278EVL DataTech VESA (4IDE) ..... 29 
DTC-2278D  DataTech VESA(2IDE) ...... 35 
IFC-27-2 Dual ATIDE, (2HD, 2FD) .... 19 
IFC-25 2Ser., 1 Par.& 15 P joystick ........ 16 
ALL IN ONE CARDs feature Parallel Port 


VFXV32VIS ZOOM14.4k External ......... 119 
VFP14.4V ZOOM14.4k Int. w/Voice ... 129 





















mmm §«=CABLES,GENDERCHANGERS& ADAPTERS Se 
*Please fill in * with length desired *=6ft 10ft 25ft  50ft Drive Cable Assemblies Each | 
Printer Cables HD-IDE  40S-40S Single IDE Hard Drive Cable ......... $1.49 | 
PPC301-* Parallel Printer Cable DFC-U Universal Cable Set (5 Connector) «0... 2.95 | 



















































































(DB25 to 36P) $2.99 $3.99 $6.99 $16.99 | 2HDIDE Dual IDE Hard Drive Cable ........cccccceeenees 2.99 : 

| MEDB-25 Line Cables (Wired Straight Thru, Shielded w/ TS) YAD-4 Disc Drive “Y” Adapter 4P s.vccccsssssssssssessssssee 1.99 | support LPT1-3, IRQ5,7. Serial Ports 
| 25MM-* DB25MaletoMale $3.99 $4.99 $8.99 $16.99 | Ml SCSI Cables supports COM1&2. 
| 25MF-* DB25MaletoFemale 3.99 499 899 16.99 | SCSI-RC Three IDS 50-Pin Sockets (2) ...sscesesesn $4.95 | MIO-400KF DFI (2HD, 2FD, 2S, 1P)...... $33 

Extension Cables 1-9 10+ | SCSI-DC 50-Pin Cent (M) - 50-Pin Cent (M) ....ssssseeeesee 7.99 | MIO-500 = AEI (2HD, 2FD, 28, 1P)......... 25 
» 5MM-6 D5P Male to Male (6 f00t) .......cccceecceee $2.99 .. $2.54 | SCSI-II 50-Pin Cent (M) - 50-Pin Half Pitch ..........44. 29.95 | 
| KEC-6 Keyboard Extension Cable (6 f00t) «........ 2.99 .... 2.54 | SCSI-I3 50-Pin Half Pitch to 50-Pin Half Pitch (3') .... 29.95 | SERIAL/EXPANSION 
_ PS2-KEC6 PS2 Keyboard Extension Cable (6 foot) .....3.39 .... 2.99 | SCSI-2HH 50-Pin Half Pitch to 50-Pin Half Pitch (6') .... 34.95 | l02BY4 BOCA I/O Board. (4S & 2P) ......... $98 
_ PS2-KA — Std AT Keyboard on PS/2 (MD6P to D5S) . 2.89 .... 2.75 | SCSI-EC6 50-Pin Cent (M) - 50-Pin Cent (F) .....:--ss0 9.99 IOAT55 BOCA 16550 Accelerator ................ 53 
» MEC-6 Monitor Extension Cable .....c.cccscccceeeeee: 299 ck Ad | SCSET  — SCS) TORNIMAON ssccsssssissssininsssvencrssceteivesszonves 13.99 | IFC-12 Dual Serial Board. 16C550 
» PS2-MEC6 VGA Monitor Extension Cable (6 foot)....... 3.39 ....2.99 | SCSI-MIT = SCSI Terminator .......cescsceseseseseeeeeeeeeeeeeeees 21.00 | Upgradeable. .........cccscesesseseenee 11 
| BBAC Power Cords 1-9 10+ Gender Changers & Adapters 1-24 25 | IFC-13 Parallel Board XT/AT. (LPT2 /LPT3)9 
| ACPC-02 PC Power Cord, 10) ....ssessssssssscsssssssesseees $2.49 .. $2.23 | ATSCA  9P(F) to 25P (M) Adapter .......... $2.49 ...... $2.04 | 
» ACPC-03 Monitor Power Adapter, 1°00... 2.29 .....1.99 | PCSCA 9P(M) to 25P (F) Adapter ............ 2.49 wo. 2.04 | mI 
| ACPC-04 Monitor Power Extension ‘Cl on eee 3.69 ....2.75 | TGC-9 9P Ultrathin Gender Changev....... rf: ae 2.45 | esa Race 





25P Ultrathin Gender Changer... 2.99 ..... 2.75 





1TGC- 25 





1-99' 100-999' 1000' 
Part # Description 1-24 25-99 100+ | | VDC5-4 Level 5, 4 Pair, Unshielded CL-2 PVC ........ eee ieee 16 oo SO16 oie $90 
27-9051 Twist-On Male iscccscscsecseecrene $1.17 ... $1.08 . $1.00 | loss. “Compact, Foc 6 Approved. 20 cable - 3.1 LVDCS4P Level 5, 4 Pair, Pen oe eectccssccseccceecccescecre cers ccereeeeeseeee 16... ‘7... 230 
27-9001 2 Piece Crimp Male ....scsssessssee 1.43 ue 1.32 ..1.22 | PLE100 DB25MtoDB25M — — rl ee MODULAR PLUGS 
27-9101 3 Piece Crimp Male ......cecccsceseeen 1.30 1.18 ...1.09 | PLE110 DB25 M to 36 Pin Cent, uw 7 W§ MODULAR WIRE Part# Description 1-99 100-999 1000+ 
27-9200 2 Piece RGAUCTIMP esccscescesesne 1.95 ..... 1.80 ....1.67 | 1C-9V200 9V/200mA , AC extends to 2000" __ 825" Part# Description Per Ft. 100 Ft. 1000 Ft. | pg Rut Plu s 4x6 $20 $15 $.11 
27-9201 3 Piece RGAU CIimp ssccccccssscseee 1.95 .... 1.80 ....1.67 | AUTO SWITCH/BUFFER -Powered Auto Switch | MW-4 4 conductor $.08 $.04 $.033 | wpe R 42 fag 6x6 25 4800 oa 
27-9021 Male SOIMEL ....csccsssssssssssssssiense 1.40 wu. 1.27 1.17 | optional Buffer Card. Takes dal at x cutting § = MW-6 6 conductor 14 07 =—.054 | pg a He Plug 8x8 '30 22 «AT 
27-9205 3 Piece Crimp MaleTefion ............. 1.73 1.59 ....1.48 | Wait time. | MW-8 8 conductor "4 08 .067 | mpgs 3 oo RJ45 Plu oid) 35 26 21 
27-9208 3 Piece Crimp Male Thin Net ....... 1.95... 1.80 ....1.67 | AS-411P 4 to 1 Parallel . _ __ 9f2)  MW-10 10 conductor A713} py9 10x 10 Pin foe lug 58 46 40 


27-9008 50 Ohm Terminator ...sccccsvsseee 2.25 208 ....1.93 | AS-B11P 8 to 1 Parallel 
27-9245 50 Ohm Terminator w/Chain ......... 4.05 .... 3.74 3.47 | AS-251P 2 to 1 Parallel (Compact) Non-Powered 25. 


27-8460 Chassis MOUnt 3/8 .ccoccssscsesee 0.90 ..... 0.82 ....0.75 | AS-451P 4 to 1 Parallel (Compact) Non-Powered 49 
27-8470 Chassis Mount Feed thru - 1/2".. 3.00 ..... 2.73 ....2.50 | Add-on Buffer Memory Boards (AS4I1PIB1P) 4 
27-8469 Chassis Mount Short 8470 ......... 2.50 au 2.31 uu2.14 | AS-RAM-256K 256k Ram Buffer = = $8 9 r onics 
25-7430 Inline Slice eeesseoesovsseneeecesnsnse 1.40... 1.27 1.17 | AS-RAM-IM 1 Mb Ram Buffer ke 





27-8140 “T’ 1 Male 2 Female esccccccsssscssee 2.93 eee 2.70 .ue2.51 | AS-RAM-2M a Mb RAM oe 
27-B141 “TS FOMAE casccscsssssssesssessesieee 4.73 4.36 4.05 | 1C-9V300 -_9VB00MA, AC Adaptor _ 5 
100-999' 1000+ Ft 10705 Metric Blvd. ¢ Austin, Texas 78758 10731 Gulfdale * San Antonio, TX 78216 
9275-BEL —RG-59/U, 20AWG .033 Solid, 75 OMIM ..sesssssssssssssssssssseessssvssesnsntnneesenssee $0.09 sassrsess $0.08 (512) 832-9131 » FAX: (512) 835-1328 210-828-0503 * FAX: 210-340-2409 
9201-BEL RG-58/U, 20AWG .033 Solid, 78% Shield ........ccsssscsssecsssesssssecsnsseseeessnnecesneneseeee 0.14... 0.11 Hours 8am-6pm M-F, 9-5pm Sat CST Hours 8am-6pm M-F, 9-5pm Sat CST 
9907-BEL Thin Ethernet, 20AWG (19x32) Strd, 100% Shield, NEC CL2 CSA... OTS vcsessescess 0.15 ee nina meena 
100-999' 1000' 15207 Midway Road ¢ Dallas, Texas 75244 11342 IH-35 North * San Antonio, TX 
RG-58U 50 Ohm Ethernet $0.10 $92 (214) 386-8882 ¢ FAX: (214) 386-9182 78233 * 210-637-3200 * FAX: 210-637-3264 
PRG-58U 50 Ohm Ethernet (Plenum) 0.33 283 pele Hours 8am-7pm MN-F, 9-5pm Sat CST Hours 8am-8pm M-F, 9-5pm Sat CST 
RG-58THIN 50 Ohm Thin Net 0.14 119 In aHurry? 2nd Day Economy - Up to 20Ibs. - $7.00 * Federal Express or UPS 


TERMS: For C.0O.D. orders add $5 per package. Minimum $25. Cash or Cashiers Check only. For orders under $99 add $3 handling charge. Orders $99 or more no handling fee. All shipping is FOB San Antonio, Texas and will be added to your invoice. Texas 
residents add 7-3/4% sales tax. All returns require RMA# and must be returned in original condition. A 15% restocking fee will be assessed on product returned in non-resaleable condition. No returns on memory, cut cable or custom cable assemblies Prices subject 
to change without notice. We are not responsible for typographical errors. 
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INTRODUCING: 
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THE 2-LINE VOICE/DATA/FAX AND AUDIO SOLUTION YOU'VE BEEN WAITING FOR... 


VoicePro+2° 


The Ist Affordable 2-line VoiceMail/Fax/Data & Sound System 


jiawed EREER RE? 


: 
i 
ia 


SuperVoice for Windows, ESS AudioDrive and 
Windows are trademarks of the Pacific Image Com 
Munications Inc., ESS Technology, Inc., and 
Microsoft Corp., respectively. All other product 
names are trademarks of their respective owners. 


The VoicePro+2 handles voice, voice-mail, 
fax and data calls on two separate phone lines 
simultaneously, while continuing to run your ex- 
isting Windows™ applications. The VoicePro+2's 
internal 14.4kbps modem automatically manages 
your fax & data communications while an inde- 
pendent 16-bit, multimedia compatible audio sec- 
tion plays .WAV files, FM synthesized MIDI mu- 
sic, entertainment or CD audio. An on-board fax 
discriminator/switcher connects a second modem 
or existing plain-paper fax, allowing simultaneous 
2-line transmission. Fax calls can be directed 
to either the internal modem or external de- 
vice for added flexibility. 

The VP+2 also provides unattended Caller |.D. 
and distinctive ring mailbox switching, adding extra 
versatility to each available phone line. Calls are 
routed however you desire, by ring type, by call- 
ing number, or both. PBX type switched "hook/ 
flash" calls are directed and managed by the VP+2's 
Auto-Attendant features. Additionally, you'll get a 


Full-Duplex speaker phone*, Voice & Fax Mes-. 


Sage Forwarding, Autodial Pager, full Fax-Back and 
Fax On Demand, and Message/Music on Hold. 


No other system offers so much in one integrated, 
affordable package. 

All of these features, plus easy upgrades to Re-. 
mote Voice Recognition, Unattended Message De- 
livery and TAPI drivers for Windows '95 makes the 
VoicePro+2 the wise choice for your 2-line com- 
munications needs, both nowand in the future. We also 
provide free technical support for the first 90 days 
and all the installation assistance you'll ever need. 

Give us a Call today and put the power of the 
VoicePro+2 to work for you! Ata list price of $329, 
the VoicePro+2 is the most versatile and powerful 
device ever plugged into a single slot in your computer. 


Includes: 
Teledapter VoicePro+2 Message Center (TM), SuperVoice (TM) and ESS 
AudioDrive (TM) software, cables and complete operating instructions. 


“External speaker & microphone optional. 
Minimum requirements: 386-33mhz and Microsoft Windows 3.1 for 2-line operation. 


Teledapter Systems Inc.™ 


Making The Pieces Fit 


Sales: 1-800-997-PRO2 
Info: 1-512-392-6600 
Fax-On Demand: 1-512-392-3991 


WE WILL SAVE YOU MONEE THE TOTAL EAs PE SOUR 


NEW, REFURBISHED and DEMO FOUIPMENT IN STOCK. 


Notebooks Scanners/Plotters Monitors 
IBM Thinkpad Hewlett Packard Sony 20SE 
NEC ScanJet 2P/2C/2CX 
Toshiba Draft Pro/Draft Master 
Compaq Design Jet 

Lexmark/IBM Misc. 5/4/386 Macintosh 747 5A/7550A/7550B 
Lasers/InkJets 286 system$125 Texas Instruments 


Postscript, Jet Direct, Memory and Optional Accessories available IN STOCK! HOT DE A L S/i | A WSOME PRIC, E. S/ / 
New! Hewlett Packard Vectra VL2/5/60 Pentium 60/8RAM/340HD/PCI Video $1195 

New! SONY Trinitron 20SE SVGA/MAC 20" Digital Monitors $1550 
AST 486DX266/16RAM/1.2GB 4MB EISA caching SCSI $1195 
IBM Thinkpad 300 Notebook 386-25/8RAM/85HD/Modem $595 


Printers | Computers 
HP Series 2,3,4 AST Premium 
IBM Valuepoint 
Hewlett Packard 
Compaq 486 


Tektronix 
Canon 
Okidata Mitsubishi 


Compaq 


MAC LC-520 
8RAM/160 HD 
9xCD/1 4" Trinitron $989 


Tea Ewi ng Roa ~— Beltsville , MD 30705 
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Remotely Control PCs over LANs, 
the Internet or Phone Lines with 
REMOTELY POSSIBLE 


Powerful, Full-Featured, 
Easy to Use and Fast! 


Outperforms ReachOut, 


CALL ABOUT 
WINDOWS 95 


VERSION 











REMOTELY POSSIBLE / DIAL - 
for home and travel. Supports over 200 
modems up to 230.4Kbps including V.34, 


P.0. BOX 6888 
HOLLISTON, MA 01746 


TEL: (508) 429-6482 
FAX: (508) 429-3179 
E MAIL: sales@avalan.com 


IN THE U.K. CALL: 


DATASOFT 


HORTON HOUSE, DITTON STREET 
ILMINSTER, SOMERSET TA19 0BQ 
TEL: 01460 57001 

FAX: 01460 57060 

E MAIL: 75300.255@ 
compuserve.com 








P.O. Box 742571 @ HousTon, Texas 77274 
TEL 713/933-7673 @ FAX 713/933-0044 
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pcAnywhere and Carbon Copy! 


PCMCIA and ISDN adapters. NASI, INT 14 


Call today for free catalog 


© Print servers 
@ Data switches 
@ Keyboard/video control 


800-333-9343 tures, performance, quality, and support and you'll find Rose 




















Runs over TCP/IP via Windows | and Telebit ACS support. 
Sockets, over Netware, Licensed for 2 PCs. $199 
Netbios, or Windows LANs and | REMOTELY POSSIBLE / LAN - 
via modem serial ports! supports all networks including Novell, 
100% Windows DLL - requires Ne ce for Workgroups and | 
no DOS TSR! Netbios. Includes one Dial version. ae Rafe ttas crancutiineeadie 
Competitive licensing starting at $599 (200 ela coh, wd) eer 
a ee of users per site), includes 1 FREE Dial version. PAs ak 
aa REMOTELY POSSIBLE | SOCKETS - supports TCP/IP 
Very low RAM and disk via Windows Sockets, works over SLIP, PPP and the Internet. 
requirements! Prices start at $298 (1 Host and 1 Viewer); add-on packs available. 
Automatically matches video 
color systems and 
resolutions! 








INTRODUCTORY OFFER! 
SOCKETS Version only $99 (Save $199!) 
Cofele)) 441-2281 





es 
It runs with 
NetWare 


MICROSOFT 
WINDOWS 
COMPATIBLE 





with a Rose keyboard monitor switch 


Streamline your computer room by reducing excess equipment. 
Access up to 256 CPU's from a single keyboard, monitor, and 
mouse. ServeView is our best-selling switch, has every feature 
you can imagine, and installs in minutes. Compare price, fea- 


can't be beat. 


Call us to discuss your application 
or to receive your free information kit. 


(g,ROSE 


# ELECTRONICS 
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Computers available with '386, '486, or Pentium processors _ 
@ 8 or 12 slots for Motherboards or passive backplanes 
@ All drive bays are shock mounted 

@ Accomodates full height & full length cards 

@ Card retainer to firmly hold plug-in cards 

@ 250W power supply w/ front panel on/off switch 

@ Front panel keylock/reset switches & LED status displays 





























DC 24V and 48V power supplies available for systems & enclosures 


SYSTEMS WITH 9" MON: 


@ Computers available with '386, '486, or Pentium processors 
#8 or 12 slots for motherboards or passive backplanes 

@ Shock Mounted cage for three half-height front panel drives 

@ Internal hard drive bracket holds two half-height drives 

@ 9" MONO or 10" SVGA color monitors with front panel controls 
@ 250W power supply with front panel ON/OFF switch 

@ Front panel keylock/reset switches and LED status displays 





Available in both 20" and 24" deep models 


@ 9" MONO & 10" SVGA color monitors @ 14" SVGA & Multi-Sync color monitors @ 17" Ultra VGA 0.26 dot pitch color monitor 
@ Tinted Lexan shield for screen protection @ Automatic degaussing @ Microprocessor controlled digital adjustments 
@ Power, Contrast & Brightness controls in front @ Standard 15-pin input connector @ Energy-Star & MPR-II compliant 








Call us for quotes on custom rack mount systems! 
Ask us about Passive Backplanes and open-frame monitors! 





@ Microline 184T dot matrix printer 
@ IBM compatible graphics characters 

@ All operator controls easily accessible 
Large storage for roll or fanfold paper 


@ vertical rack mount G) desriep @ Standard IBM parallel printer interface 


@ Sealed membrane 101 keys @ 101 K/B with mouse holder _® Standard 101 keyboard enclosure Tie 
@ Selectable on/off audible tone Full travel (4mm) keys @ Storage space for K/B and mouse ® Serial printer interface also avallayle 


@ XT or AT operation @ Optional protective cover @ Slides for rack included + siidpe: Powel e:siQnal Cabs monde? 





@ Independent self-contained 4 or 8 slot computer modules 

@ Individual module power supply and filtered cooling fan 

@ Available with '386 or '486 CPU's & various memory & hard drive sizes 
@ 7" TTL Mono or 7" VGA color or mono monitors available for further flexibility 
@ Multiple configurations can be combined in 7 inches of vertical rack space 

@ Available with either AC or DC power supplies 





Call us for UniMod™ combinations and quotes 


RECORTEC, INC. aE Ei ae S00-729-76S4 


1290 Lawrence Station Road, Sunnyvale CA 94089 a A rahe Call for free catalog 
Tel: (408) 734-1290 Fax: (408) 734-2140 | ? 
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Sewing you suce (G79 


| D) ow \Vi[(epele(s\\4 (estou 


1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 


Special Prices for 
Byte Buyers! 
Good Through 8/31/95 


To receive these special 
prices, you must mention 
key code #1066 


| Bra OA COLO Ce) OANA ea blO) ele wang lionel 


Considering a separate 
phone line for your fax 
machine? Get a fax 


MCT’s new internal 14,400 bps modem 
features voice capability, providing nine 
voice mail boxes, fax on demand, system 
switch instead and «te — access plus % 

save money! This o -— standard fax ; 

fax switch lets you | : and data 


PC PRODUCTS 
AND ELECTRONIC 
use just one capabilities. COMPONENTS 
telephone line for your phone, 


fax, modem and answering machine. — BT ead CALL 


¢ Accepts tone or pulse access codes TOLL-FREE 


e User-programmable access codes and ring 
counter to control junk faxes 
FAXM-SWITCH 


These motherboards combine the power of the Intel 486 
CPU with the performance of the VESA Local Bus. 


¢ 1{00MHz Intel 80486DxX4, 66MHz Intel 80486DX2 
or 33MHz Intel 80486DX CPU with OPTi chip set 


Accepts four 256K x 9, 1M x 9 or 4M x 9 70ns 30-pin 
SIMMs and up to three 256K x 36, 512K x 36, 1M x 36, 
2M x 36, 4M x 36 or 16M x 36 70ns 72-pin SIMMs 
totalling up to 128Mb 


MCT-M486V-100 100MHz 486DX4 $499.95 
MCT-M486V-66 66MHz 486DX2 $349.95 
MCT-M486V-33 33MHz 486DX $249.95 


Oh aaraeeyce tvau\s | 


BOXDX40DP100 $289.95 
Plugs into 33MHz 486SX or 486DX 


BOXDX40DPR100 $289.95 
Replaces 33MHz 486SX or 486DX CPU j _ 
BOXDX40DP75 $219.95 j Part # Size Speed Type Price 


BOXDX40DPR75 $219.95 1MX9-60X3 IMX9 60ns SIMM 46.95 
Replaces 25MHz 486SX or 486DX CPU 


BOXDX20DP-66 $ 
Plugs into 33MHz 486SX or 486DX 16MX9-70X9 16Mx9 70ns SIMM 699.00 


BOXDX20DPR-66 $159.95 1MX36-70 iMx36  70ns_— SIMM__ 184.95 
Replaces 33MHz 486SX or 486DX CPU 2MX36-70 2M x 36 70ns = SIMM_ 379.95 
4MX36-70 4M x 36 70ns_  SIMM 619.00 


Seagate Hard Drives 


Upgrade to a new, high-quality, high-capacity Seagate hard drive. This internal CD-ROM 


drive makes multi- 
media affordable 


e 16-bit PC oe 
compatible IDE drive 
e 5-1/4" internal drive is MPC, 


Multisession Photo CD, High 
Sierra and ISO 9660 compatible 


ST-5850A 850Mb, 11ms, 256Kb, IDE-Fast ATA 
ST-31220A _1.08Gb, 12ms, 256Kb, IDE-Fast ATA 
ST-5660N 545Mb, 12ms, 256Kb, Fast SCSI-2 
$T-31230N  1.05Gb, 10ms, 512Kb, Fast SCSI-2 
ST-32430N 2.1Gb, 10ms, 512Kb, Fast SCSI-2 
ST-32550N 2.1Gb, 9ms, 512Kb, Fast SCSI-2 
ST-15150N 4.2Gb, 9ms, 1024Kb, Fast SCSI-2 


BYTE Special! 


Plug one transmitter in each of a 
up to 16 PC compatible parallel a 
printer ports. qd 
e Extends the parallel printer up to 1,250 ft. 
¢ Transfers up to 11,000 characters per second 


* Time-out independently adjustable on each 
transmitter to 5, 15 or 30 seconds 


=7-=Sales 1-800-538-5000 ™ 


This low-cost sound card 
produces reduced-distortion 
16-bit sound for CD-quality 
recording and reproduction. 
¢ 16-bit PC compatible ISA card 


¢ 8/16-bit selectable stereo & 


mono sampling rates to 48KHz 
¢ 4 watt per channel output using 4 ohm speakers 


BYTE Special! 


1-408-494-1400 


Ss : SSS 


Use your big scre y yo 


favorite PC games, rather than your | 
small VGA monitor! 1 


e Resolution up to 640 x 480 in 
256 colors 


¢ Composite NISC output using 
RCA socket and using female 


S-Video connector BYTE Special! 


Order 


[-Free Fax Ordering Local/International 24-Hours-A-Day 
1-800-538-5005 


By Phone or Fax 


TERMS: For shipping & handling include $5.00 for ground & $7.50 for air. Orders over 1 Ib. and foreign orders may require additional shipping charges—contact our Sales Dept. for the amount. CA residents must include applicable 
sales tax. Prices subject to change without notice. We are not responsible for typographical errors. We reserve the right to limit quantities and to substitute manufacturer. All merchandise subject to prior sales. A full copy of 

our terms is available upon request. Items pictured may only be representative. JDR, the JDR logo, JDR Microdevices, and the MCT logo are registered trademarks of JDR Microdevices. Modular Circuit Technology is a trademark of 
JDR Microdevices. Copyright 1995 JDR MICRODEVICES. Other trademarks are the property of their respective owners. 
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SPARCstation 
Power 
In Your PC! 







Elegantly provides — 
PC users witha 
complete UNIX | 

environment. _ 





-Unix Review _ 






A Runs Solaris, ol 
a Perfect for PC 1 sers vee need to run 


2 ADDITIONAL RS-232 PORTS FOR WINDOWS & 09/2! 
* Two RS-232 Ports with Full Modem Control Signals 


* 16 Bit Address decode allows 
Windows & 0S/2, COM&:, 
COM4: etc. 

* Individually Selectable Address 
& oe: (2-5,10, 11,12 & 15) 


* 10550s Standara 
* FREE Technical Support 
* MasterCard, VISA, i 
COD accepted 
* 30 Day Money Back Guarantee 


*Part #3088 Price: $89.00 luupy | 


SE ALEVEL SEALEVEL SYSTEMS, | 


P.O. Box 830 


COMMUNICATIONS & v0 Liberty, SC 29657 
803-843-4343 FAX 803-843-3067 





APA 
Sd AL A 


425 MB CFS425A 15MS 3.5" HHIDE $179 
540 MB CFS540A 12MS 3.5" HHIDE $188 
850 MB CFA850A 12MS 3.5" HHIDE $261 
1080 MB CFP1080S 10MS 3.5" HH SCSI $496 
1275 MB CFA1275A12MS 3.5" HHIDE $382 
2150MB CFP2105 8MS 3.5" HH SCSI $955 
4200 MB CFP4207 9MS_ 3.5" HH SCSI $1515 


405 MB 7405A 12MS 3.5 HH IDE $171 
540 MB 7540AV12MS 3.5" HH IDE $189 
850 MB 7850AV 12MS 3.5" HH IDE $254 
1050 MB 71050A 12MS 3.5 HH IDE $375 
1260 MB 71260A 12MS 3.5" HH IDE $399 


#7 WESTERN DIGITAL 


730 MB AC2700 10MS 3.5" HH IDE $239 
850 MB AC2850 10MS 3.5" HH IDE $262 
1200MB AC31200 10MS 3.5" HH IDE $373 


SS Seagate 


428 MB 3491A 12MS 3.5" HH IDE $177 
545 MB 3660A 12MS 3.5" HH IDE $192 
1080 MB 31229A 9MS 3.5" HH IDE $359 
2150 MB 32550N 8MS 3.5" HH SCSI $1063 
2150 MB 32550W8MS 3.5" HH WIDE $1149 
4300 MB 15150N 8MS 3.5" HH SCSI $1643 
9100 MB 410800 11MS 5.25" FH SCSI $3093 


MICROPOLS 


4300 MB 3243 8.5MS 3.5" HH SCSI $1481 
9100 MB 1991 12MS 5.25"FH SCSI $2411 


G-eenea Motherboards 


SYSTEMS CORPORATION 


486DX2 66 3VLB AMDCPU AWARDBIOS 256K $241 
486DX2 80 3VLB AMDCPU AWARD BIOS 256K $272 
486DX4 1003 VLB AMDCPU AWARD BIOS 256K $335 
PENTIUM 66 MBOARD 4 PCI/4 ISA INTEL CPU 256K $536 
PENTIUM 75 MBOARD 4 PCI/4 ISAINTELCPU 256K $606 
PENTIUM 90 MBOARD 4 PCI/4 ISA INTEL CPU 256K $854 
PENTIUM 100 MBOARD 4 PCI/4 ISA INTEL CPU 256K $1065 


Call for Memory, CD-ROMs, and All Other Pricing 


7 





Government / University P.0.’s Accepted 
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GET THE MESSAGE -OR ELSE! 


¢ Voice Mail 

¢ Auto — Attendant 

¢ Fax —On- Demand 
¢ Packages from $295 








(Developer/OME tos available VISA - MC - AMEX - COD 
Don’t trade your life for a lost message! 
TALKING TECHNOLOGY, INC. 


1125 Atlantic Avenue, Alameda, Baiitornie. 94501 
Voice: 510-522-3800 Fax: 510-522-5556 
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_PC-in-a-Box 


Tel 303. 444. 7737 
Boulder, CO 80301 USA__ Fax 303.786.9983 


Circle 153 on Inquiry Card. 


Siliconrax " The Industrial Computer Specialists" 


FULL LINE OF 
RACKMOUNT 
PRODUCTS 


* Rackmount Systems 
386 to dual pentiums 

* Rackmount Chassis 
Over 20 different 
models 

* Rackmount Monitors 
5" to 20" (dual monitors 
fel xomel¥e)](ele)(-)) 

* Rackmount Keyboards 
full travel, membrane 

¢ Drive Enclosures « 
Disk/CD array enclosures 

¢ Redundant P/S \ 
Hot swap, up to 3 P/S. 


SINGLE 
BOARD 
COMPUTERS 


* CPU cards 
386/466/pentium, 
ISA/EISA/PCI/VL bus 

* Passive backplanes 
3 slots to 20 slots, 
segmented backplane 

* PC/104 modules 
Over 15 different 
modules 

* NEMA 4/12 
(Ge) s Swelareyal>) 

# AO", 14" CRI, TFT, 
or EL display 


1080 €. Duane Avve., Bidg. G-Suanyvale-€'94086 800-700-8560 
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Rackmount Solutions 


RACKMOUNT COMPONENTS - QTY 25 PRICING 


Rackmount Chassis 19"x7"x17" $131 
Rackmount VGA Monitor $531 
Rackmount Monitor Shelf $113 
Rackmount Cherry Keyboard Drawer $200 


RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS486DX2-66 EISA $1593 RMS486SX-33 $915 
RMS486DX-33 $1136 RMS386SX-33 $665 


RACKMOUNT CHASSIS — 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISA/ISA 486, 486SX, 386, 3865X 
RACKMOUNT MONITORS — Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Quality Cherry KB 
RACKMOUNT SWITCH - Video/KB up to 12 CPUs 
RACKMOUNT CABINET — Modular from 21" to 96" high 


Exclusive International Distributor Program now Available 


VN VATE Y 
TECHNOLOCY INC. 


2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 
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World’ S Fastest A/D Cards 


CSLITE 8 bit, 4OMSPS $595 

CS250 8 bit, }OOMSPS $3500 
CS2125 8 bit, 250 MSPS $4995 
C$1012 12 bit, 2OMSPS $4995 
CS6012 12 bit, GOMSPS $6995 


Gage Applied Sciences Inc. 

5465 Vanden Abeele, Montreal, QC, Canada H4S 1S1 
From outside North America, call +1-514-337-6893 
Fax: (514) 337-8411, BBS: (514) 337-4317 
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Portable Data Acq 


for Notebook PCs 





1-800-567-GAGE 


Measure volts, thermocouples, 
RTDs, strain gages, isolated high 
voltage, and more—up to 256 
channels at 10 usec/channel. 


DOS, Windows, and icon-based 
software support included. 


From $695 
High-speed PCMCIA 





DAP 3200e™ Data Acquisition Processor™ 


Analog I/O to 769K samples per second On-board 486: SX, SX2, DX2, or DX4 
Digital I/O to 1.6M samples per second Real-Time Data Acquisition—-Windows or OS/2 
Up to 512 analog inputs on one DAP™ Real-Time Process Control-Windows or OS/2 


Up to 128 digital inputs on one DAP On-board FFT, FIR, PID, 
MICROSTAR 
LABORATORIES’ 


Up to 66 analog outputs on one DAP and more 
Up to 1024 digital outputs on one DAP VBX Custom Control 

2265 116th Avenue NE 
Bellevue, WA 98004 


Ask for FREE catalog and demo diskette. 
206-453-2345 / fax 206-453-3199 
e-mail to info@mstarlabs.com 
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PIE SHIRT GORE OORT age abo a ——- 


FREE CATALOG 


Offers tools, tool kits, test and diagnostic 
products for the support of Computers, 
telecommunications, and integrated net- 
works. Features the latest from Jensen, 
Fluke, Tektronix, Landmark, Ultra-X and 


4 
4 
. 


many other leading manufacturers. Also 
wire, cable, connectors and everything 
else you need for network installation 
and support, plus technical charts and 
selection guides. 





Jensen Tools Inc. 
7815 S. 46th St. ¢ Phoenix, AZ 85044 
(602) 968-6231 © Fax (800) 366-9662 


JENSEN’ 
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The LIGHTEST desktop-to-go PC 


G HEWLETT 
PACKARD 








The OmniBook 600C 
= Color 8.5" display 
= DOS 6.2, Windows 95 ready 
2 PCMCIA card slots 
Full-size keyboard 
Pop-up mouse 
Only 3.8 Ibs! 





CALL TODAY FOR 
PRICING & CATALOG 


800-713-6525 


Circle 178 on Inquiry Card. 


IMMVERTER ™ 


Save $100s in memory when upgrading to newer PC Systems! 
SimmVerter™ converts your old 30 pin SIMMs to 36 bit, 72 pin connector SIMMs... 


for only $19 * 


Y Converts four 1MBx9 SIMMs to one 1MBx36 SIMM (4MB). 
YW Converts four 4MBx9 SIMMs to one 4MBx36 SIMM (16MB). 
Y Guaranteed to work in any system using 36 bit memory. 
Y Works along with other 36 bit and even 32 bit SIMMs. 

Y Up to 4 adapters can be installed side by side. 

Y 4 models to choose from to fit any system. 

Y Patented and designed in the USA. 


To Order call 1-800-440-7466 


OEM, dealer & distributor inquiries welcome ! 
* Price per adapter. Add $5 for shipping and handling and sales tax where applicable. 


EduCALC 
27953 Cabot Road 
Laguna Niguel, CA 92677 


Fax: 714-582-1445 






“FONOWOGY,NC 
1976 Lowney Way 
San Jose, CA 95731 


Ph. 408-937-0390 
Fax. 408-937-0391 
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Bright color. Bright price. 



















The New BOXLIGHT ColorShow 1200 
Projection Panel. Call now and order 
our brightest true-color LCD 
, panel at the special intro- 
dutory price of only 
$2,299. It’s an 
unbeatable value- 
guaranteed. 





¢ Compact & portable 
¢ 640 x 480 resolution 
¢ PC and MAC compatible 


¢ Free remote and cables 





Your direct source for 
all the bright answers. 
¢ Widest selection 

¢ Instant availability 
¢ Overnight shipping 
¢ 30-day guarantee 


Now you no longer need to bring your stereo i ; 
set to your computer: We do it for you! 


Suaee utca. 2; P.o. Het Filey 
2112 Vereseqyhaz - HUNGARY - for more information 
PE ieeloltices a. wanted WORLDWIDE 





IMASCAN '/Chroma 
NTSC, PAL, SECAM, Y/C (S-VIDEO) 
RS-170 MONO (640X480) 

IMASCAN /Mono-D 
RS-170 MONO (5 MHz - 20 MHz) 
8/ 16 BIT (40 MHz) DIGITAL INPUT 

IMASCAN /RGB 
16 / 24 BIT RGB (5 MHz- 15 MHz) 


IMASCAN PRODUCTS INCLUDE: 


e PCI and VL Bus Architecture EE: 
¢ 2 MB Shared Frame Buffer Design Nes 5 
¢ Transfer Rate to 25 MB/Second, Dual Port Transfer 


11 Elizabeth Drive 
¢ Sub-Pixel Clock Alignment, Programmable Gain/Offset, DC Restoration Chelmsford. MA 01824 USA 


¢ Real-time Video in Window with Continuous Scale and Zoom : _ 
* 24/16/8 Bit Color Display up to 1280 x 1024 at 70 Hz Tel: (508) 256-4624 
* Drivers for Windows 3.X, Windows NT, Video for Windows, IBMos/2 Fax: (508) 250-9155 


¢ Application Drivers for Image-Pro Plus and Optimas Available 
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New Windows Instrumentation 
Programming Tools 


A new series of application notes outlining development tools 
and techniques for instrumentation programming under 
Windows is now available. Subjects covered include 
advanced GUI development and event-driven programming 
techniques, interactive C development, execution, and 
debugging tools designed specifically for instrumentation 
programmers using C under Windows. 


National Instruments 


6504 Bridge Point Parkway, Austin, Texas 78730-5039 
Tel: (512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax: (512) 794-8411 


Circle 155 on Inquiry Card. 


New Jersey Institute of Technology 


A Public Research University 


Newark, New Jersey 07102-1982 


Full and Part-Time 
Graduate Studies in 


Computer and 


Specializations in: 
¢ Advanced Computer Architecture 
¢ Artificial Intelligence 
¢ Collaborative Systems 
¢ Communications and Networking 


¢ Computer and Information 
Systems in Management 


¢ Data and Knowledge Management 


¢ Image Processing and 
Pattern Recognition 


¢ Multimedia and Hypermedia 
Information Systems 


¢ Parallel and Distributed Processes 


¢ Programming Environments 
and Tools 


¢ Real-Time Computing 
¢ Software Engineering 

¢ System Simulation and Modeling 
¢ Theory of Computing 


Off-campus programs: 
Drew University at Madison 
and the Technology Education 
Center at Burlington. Distance 

learning programs available. 


For information, 


call (201) 596-3366 or 
e-mail csgrad@cis.njit.edu 


University Heights 


NJIT does not discriminate on the basis of sex, sexual orientation, 
race, handicap, veteran’s status, national or ethnic origin 
or age in the administration of student programs. 
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for Novell’s CNE Certification 


FREE Network Support Encyclopedia 
on CD-ROM included! 


Featuring the best-selling 
plus the complete 


video series 


e Prepare for the Novell CNE exams. 

e Train all your LAN managers for one low price. 

e Study in the convenience of your home or office. 

e Learn at your own pace. 

e Save hundreds of dollars compared to live instruction! 
Required Courses Covered: DOS / Microcomputer Concepts * NetWare 3.1x 
Administration « NetWare 3.1x Advanced Administration * NetWare 3.1x In- 
Stallation & Configuration * Novell’s new Networking Technologies * Novell’s 


new Service and Support. 
Three months free on-line support from live instructor via BBS included. 


CALL 1-800-877-4889 ext. 28 50 South Main, Pleasant Grove, UT 84062 


801-785-7900 ext. 28 





AIAG 
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THE BUYER’S MART is a unique Classified section or- 
ganized by product category to help readers locate sup- 


A DIRECTORY OF PRODUCTS AND SERVICES — 


pliers. Each ad has Inquiry numbers to aid readers re- mended). _ 
DEADLINE: Ad copy is due sedis 2 months | 


questing information from advertisers. 


AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1"/s" 
ads can include headline (23 characters maximum), de- 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele- 


| ACCESSORIES | 


KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 


Boosts signals up to 600 feet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 


CYBEX CORPORATION 
4912 Research Dr., Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 





Inquiry 651. 


STABILANT 22 
CONTACT ENHANCER 
“Highly recommended...” Jerry Pournelle 
A long-term environmentally-safe, resident contact 
treatment; Stabilant 22 substantially improves the reliability 
of connectors and contacts for computers, bio-medical 


electronics, telecom, avionics, process control, CATV, video, 
audio, and automotive equipment. 


D.W. Electrochemicals Ltd. 
97 Newkirk Road (North) Unit 3, Richmond Hill, 
Ontario L4C 3G4, Canada (905) 508-7500 





Inquiry 652. 


VGA Splitters 


Connect 2, 4, or more monitors to your computer 
Bright and crisp presentation simultaneously 
on all monitors - Guaranteed 

Works with all VGA, SVGA, and RGB monitors 


Supports 1280 x 1024 —- MADE IN USA 
¢ Special VGA extension cables to 250 ft 


HALL RESEARCH 800-959-6439 


Santa Ana, CA (714) 641-6607 





deg! 653. 


| BARCODE __ 


Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

Attaches as 2nd Keyboard, no software changes 

Reads 20f5, 128, UPC/EAN, Code 339, etc. 

External or Internal attachment on PC 

Wand, CCD, Slot Badge, Magstripe or Laser 

Supports DOS, Novell, UNIX, Mac OS, etc. 

100+ Configurable Options 

Supports USA & International Keyboards 

2 Year Warranty, 30 Day $ Back Guarantee 

Direct From Manufacturer 

Top Rated by Independent Review 

Complete with CCD Scanner — $624 

Complete with Laser Scanner — $784 

Complete Wand only Reader— $329 




















+ + % % HF HF  H HF FH 


Worthington Data Solutions 
3004 Mission Street ¢ Santa Cruz, CA 95060 408-458-9938 


800-345-4220 












Portable Reader 


* AA Battery Operated, 64K or 256K 


* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 


Double duty as Non-portable Reader 

4x20 Supertwist LCD Display, 35 Rubber Keys 
2 Built-In Inventory Programs or create custom 
Download tables and Pick Lists 

Wand, CCD, or Laser Scanner Input 

Serial Interface and Keyboard Interface 

Reads 20f5, UPC/EAN, 128, Code 39, etc. 

2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

64K Complete with Steel Wand — $799 

Small Size and very long battery life 
Worthington Data Solutions 


3004 Mission Street e Santa Cruz, CA 95060 


408-458-9938 FAX 408-458-9964 800-345-4220 
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Labeling Software 


For DOS and Windows with dot-matrix, LaserJet or 
DeskJet. Easy WYSIWYG design. Any format/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMart, Sears, MIL-STD, Penneys, WalMart. File Input. 
LabelRIGHT for DOS-$279. LabelRIGHT for Windows-— 


$295. 
30 Day Money Back Guarantee 


Worthington Data Solutions 
(408) 458-9938 800-345-4220 








Cordless RF Wand and Laser 


A cordless RF bar code wand or laser with a 
range of 100 feet. Plug-N-Play. No software 
needed. Attaches as 2nd keyboard. For IBM and 
Macintosh or any serial device. Complete 
Cordless Wand — $695. Complete Cordless Laser 
— $1775. Optional range extenders $200 per 
100’ added. 


Worthington Data Solutions 


(408) 458-9938 (800) 345-4220 

























Windows Bar Code Fonts 
| Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 


Worthington Data Solutions 
| (408) 458-9938 (800) 345-4220 






phone and fax number. 2"x2°%%" ad has more space for 
descriptive text (850 characters i Is the maximum recom- 


prior to issue date. For example: November issue | 
closes on September 8. Send your copy and payment 
to: THE BUYER’S MART, BYTE Magazine, 1 Phoenix —= 7 

Mill Lane, Peterborough, NH 03458. For more infor- —9»y954" 2 ads/issue — 
mation call: Ellen Perham at 603-924-2598 or Mark | Salsiesig = 
Stone at 603-924-2695. FAX: 603-924-2683. 
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FREE BARCODE CATALOG 


Full of barcode tips and advice 


FREE BARCODE SOFTWARE 


Scanners from $49 


VISA 800.47 8.8644 Dealers welcome 


Abraham Technical Services 
110 Hamel Road, Medina, MN 55340 


THE BARCODE dor ah 
‘Inquiry 654. 
































Portable Bar Code Reader 
» Use as a PORTABLE, WEDGE, or SERIAL 
> 9V Battery Operation with Lithium Backup 
> 2x16 Supertwist LCD Display 
> 54 Key Keyboard with Separate Numeric Keys 
> Real-time Clock Supports Date & Time Stamps 
>» Reads all Popular Bar Codes (16 types) 
> Wand, CCD, Laser, or Serial Input Devices 
> Built-In Program Generator 
> Create Your Own Custom Programs 
> 6 Built-In Inventory Programs 
> Up to 250 Programs Can Reside in Memory 
>» Create up to 250 Data Files per Program 
>» Up to 250 Look-Up Files in Memory 
>» Built-In Calculator 
> Supports HAYES Compatible Modems 
> 64K Memory with Data Compression 
> 30-day $$ Back Guarantee — 1 Year Warranty 
> Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 | 2 









BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals | — 
> Emulates Keyboard: Works With Any Software 
» Data Appears as Keyboard Input 

» Uses Enhanced Decoding Algorithms 


>» Accepts Wand, Slot/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


>» Reads All Popular Bar Codes (16 types) 

» Reads HIGH, MEDIUM, & LOW density codes 
>» Auto-Discriminates Between Bar Code Types 
> Easily Programmed with a Bar Code Menu 
> Over 140 User Configurable Options 

>» Daisy Chain Up to 96 Readers 

>» Supports NOVELL Networks 

> Supports US & INTERNATIONAL Keyboards 
> Direct From Manufacturer 

> 30-day $$ Back Guarantee, 1 Year Warranty 
> Complete Unit with LASER Scanner — $1095 
> Complete Unit with WAND Scanner — $299 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 
























































































| rel  THEHI CHOICE || COBOL STRUCTURE CHARTS | 


i tape convers | The new PowerStructure for Windows generates | 
for naa tp de | incredible structure charts DIRECTLY from your | ~ 
law firms, and companies in every industry—world-wide. COBOL source Ps STRUCTURED or NOT! Forget 

manual flowcharting. PowerStructure will diagram 

Free test * Satisfaction guaranteed 


a your spaghetti code, do it in seconds, and free 
Graphics Unlimited Inc. 


programmers for more important work. 
3000 Second St. North, Minneapolis, MN 55411 


| Now just $149. 
erMetrics 
(612) 588-7571 FAX: (612) 588-8783 Cybel 
1-800-745-7571 5541 S. Marine Drive., Tempe, AZ 85283 


_(602) 838-3310 




















. Write your own Voice Mail 7c tivaie 


| Create advanced, multi-line voice/fax mail systems with 
VOS™, the Editors’ Choice. Complete language for | 
| computer/telephone integration. VOS supports databases, 
LANs, voice recognition, text-to-speech, conferencing, 
| switching and more. 


| Call for free booklet Get into Interactive Voice. 
Parity Software 


US: 415-989-0330 fax: 415-989-0441 
Europe: +45-3940.8803 fax: +45-3940-7803 






















































inquiy 6 671. 


| CREDIT CARD PROCESSING L 
Take Charge! 
PC-Credit makes it easy to add credit card, debit 
card and check guarantee services to your DOS or 
Windows applications. Our products include | 
Libraries, DLLs, TSRs and easy to interface 


programs that will provide the solutions to your most | 
demanding single or multi-user applications. 


Go Software, Inc. 

31 Sherborne Rd., Savannah, GA 31419 
(800)-725-9264 

(912) 925-4048 Fax (912) 927-0214 


Inquiry 666. _ oo a _ Le ae 
CROSS A ASSEMBLERS cde ieee " FOREIGN LANGUAGES oe 
PC BASED DEVELOPMENT TOOLS OVER 150 LANGUAGES _ 


We offer low-cost efficient CROSS ASSEMBLERS and a | Translation, Language Learning 

superb line of SIMULATOR-DEBUGGERS with full built-in : tats : 

DISASSEMBLERS for Intel's MCS-48, 51, 85 and 96, and | Tutorials, Fonts, Dictionaries and 

for the Z80 families of embedded controllers. Our new sim- Language Systems for DOS, Mac and Windows. 

ulators for the 80C196KB and 80C196KC are unique in the sy Japanese Chinese Spanish speaking staff. 

market, and have been received with rave reviews. The price : a d 

of our software includes unlimited free upgrade privileges! | Call us first for best prices an expert support. 

Lear Com Company Character Language Resources 
2130 Sawtelle Blvd. 304A, Los Angeles, CA 90025 
800-569-2099 FAX 310-996-2303 : 













WINDOWS FLOWCHARTER $129 


RFFlow 3.0 is a professional drawing tool for 
| flowcharts & org. charts. Requires Microsoft Win- 
- | dows; 500 shapes auto adjust In size; diagonal lines 
| and curves; auto line routing and re-routing; OLE | 
| server; click on a shape to sing up a sub- chart; | ° 
a import/export bitmaps and metafiles; Call for free | 

| trial dis 


CONVERSION SERVICES 
Convert any 9-track magnetic tape to or from 
over 6000 formats including 3%”, 5%”, 8” disk 
formats & word processors. Disk-to-disk con- 
versions also available. Introducing CD-ROM 
conversions. Call for more info. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. #B, Buffalo Grove, IL 60089 
| (800) Convert (708) 459-6010 








































RFF ELECTRONICS 
case 1053 Banyan Court, Loveland, CO 80538 
__| Phone: (970) 663-5767 FAX: (970) 669-4889 | 




























e e e 
Disk & Tape Conversion Services 
Or do it yourself with The File Analyst! It overcomes all file 
translation and transfer problems. Analyzes unknown files! 
Makes old files into perfectly structured import or 
client/server files! Search, remove & replace data/codes. 
Convert between any format, any database, any report 
generator. ASCII, delimited, EBCDIC, split, scan, verify, & 
more. Commercial and Professional editions used daily all 
‘| over the world! 

THE FILE ANALYST RALPH GARNER ASSOCIATES, INC. 
| “The Ultimate File Analyzer 99 Madison Ave., New York, NY 10016 Tug aee 
& Reformatter” Tel: 212-779-7667 | 



































2440 Kipling St., Ste. 206, Lakewood, CO 80215 
(303) 232-2226 FAX (303) 232-8721 





Inquiry 667. 


f DATA RECOVER ERY wife ee HARDWARE ma 
paiRe 2 ‘WE WROTE THE BOOK! ‘Pre-Owned Electronics, Inc™ 


Deal direct with the company who developed THE Independent Provider, serving the Dealer, 
| the systems that most others use. Professional, Corporate, Government, and 


SHAFFSTALL! Tape/Diskette Educational Buyer since 1985. 
Transfer/Conversion/Duplication. PC/Mini/ APPLE II®° & MACINTOSH? |. 
Mainframe/Workstation Tape Transfer. WP to _ | SYSTEMS ¢ PARTS ¢ EXCHANGE REPAIRS 


WP Document Conversion Services. 
1-800-357-6250 ern Call for a catalog. 800-274-5343 
aie INT’L: 617-275-4600 e aon 617-275-4848 | 


Inquiry 672, 












































Recover Repair Restote 
All EVERLOCK 
All SMARTCAM 


Is your software attached to your computer with Everlock 
EV31.SYS & EV32.SYS? Any Everlock software (even 
damaged) can be recovered & run on any computer you own. 


Did your Smartcam hard drive crash? Did you try to move 
Smartcam? No problem! You can repair Smartcam to run on | 
any computer you own. Safe & easy to use even for novices. 


Copyware VISA/MC/AMEX 905-830-1961 FAX 905-830-5064 




























rae 673. 


B.S. & M.S. In COMPUTER SCIENCE 
























We Can Save It! 
































HEWLETT-PACKARD 
. The American Institute For Computer Sciences offers an in- Sell — Trad 
All Platforms - All Storage Devices depth home study program to earn your Bachelor of Science L Jet Buy — Sell - Tra iis 
Proprieta j Ww at home. B.S. subjects covered are: MS/DOS, BASIC, asere 

E y HcHniques So advanced we PASCAL, C, C++, Data File Processing, Data Structures & DeskJet DraftPro 

rescue data others simply abandon. | Operating Systems. M.S. program includes subjects in RuggedWriter DraftMaster 
Software Engineering and Artificial Intelligence. Ada and j Desi 
D RIVESAVE RS Using Windows courses also available. Accredited Member : Electrostatic Plotters esignJet 


| | HP 9000 Workstations and Vectras also available. 


Ted Dasher & Associates 
4117 Second Ave., S. Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 

(800) 638-4833 E-mail: sales@dasher.com | _ 


| World Association of Universities and Colleges. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. , Suite 200, Birmingham, AL 35205 


1-800-767-2427 e 1-205-323-6191 





Restoring data since 1985 


1-800-440-1904 


415-883-4232 


























Inquiry 669. 


Little Big LAN 


The most flexible network 
Peer to Peer LAN to 250 nodes 
$75 total software cost, not per node! 
Link via serial, parallel, or Modems 


__ FLOPPY DISKETT 


3.5° FLOPPY DISK 
RELIABLE & DURABLE 
| © We are a manufacturer licensed by Sony Corporation. 
¢ Our disks are all 100% Tested and Certified Error Free with guaranteed 
Clipping Level. 
¢ Available products: 2HD, 2DD, video tape, CD jewelry box. 
| © Our own brand MEGA, OEM or bulk pack are also available. 
¢ Duplicators & wholesalers are welcome. 



















The Leader in Data Recovery 


® Expertise in virtually every operating system 
and media storage device. 


@ 24-Hour support & emergency services available. 
®@ Call for a FREE consultation! 






















YHC Cassette Ind. Ltd. INMARK IND. LTD. Also via Ethernet or Arcnet, or mix! 
ONTRACK DATA RECOVERY 73 Sainsbury Square 1AMan Foong industri Bldg, Typically only 40k of RAM 










Information Modes 
817-387-3339 / P.O. Drawer F, Denton TX 76202 


Chai Wan, Hong Kong 
Fax 817-382-7407 Orders 800-628-7992 | 


M1V 3K1 Canada 
Tel: (416) 321-1179 Tel: (8522) 5582203 
Fax: (416) 321- 8451 Fax: (8522) 8973700 


Inquiry 670. Sere Inquiry 674. a ee ee : 


MN: 1-800-872-2599 © CA: 1-800-752-7557 
Europe: +44 (0)181 974 5522 ° Japan: (0429) 3 32-6365 












 Autcdesk’e DWG OEM 


| @ Programmers’ Toolkit to Read/Write AutoCAD DWG | a | 


& DXF Files. 


| @ Object oriented, modular, database-like access to | 


CAD data. 

@ View, Print, Plot and Pick Modules. 

@ Available for C/C++ for DOS, X-DOS, Windows, Sun, 
and other Unix systems. 


Autodesk OEM Sales 


1301 Marina Village Parkway, Alameda, CA 94501 
Phone: s10) 337- 7203 Fax: (510) 523-2880 


—— 694, 


DbCAD dev 1.3 DLLs 
| Create, select, edit, import (DXF, DWG), all the 
AutoCAD 2D vector entities, in a graphics database 
(DBF). Display raster images (RLC, RLE, BMP) on 
which you can overlay vector drawings (DWG, WMF, 


graphic DBF). Manage a graphic window (pan, 7 i 
zoom, overview, pick). Print by using Windows | 


driver and fonts. 


Channel inc. U.S.A. 
+617-863-0068 


Inquiry 695. 


| Sab eae Kit 


TG-CAD Professional 5.5, a ‘C’ Win/DOS SDK. 


Read/Write/View PCX/GIF files & DXF to R12. Create | > oe 
fonts & text. Ray Tracing & Shading. Hundreds of 2D& | 

3D routines. Comes as DOS Lib., Win Lib. & Win DLL. | 
Source available. Free Technical White Paper | 


available. Call or write today. 


Disk Software, Inc., Box 941152 
Plano, TX USA 75094-1152 
800-635- iRbcies Fax 214- 423- 7288 


re 696. 


7IEADTOOLS does phage maneuiatich 7] 


and does it right!” BYTE Magazine, 2/95 


Discover what Kodak, Corel, Delrina and over 2500 | ae 
developers, publishers and OEMs already know: LEAD |e 


offers the fastest and most complete image com- 
pression and manipulation SDK on the market. 


Three Toolkits In One! 


Introducing LEADTOOLS version 5, offering three _ : 


toolkits for the price of one: 1) image format support, 
conversion and compression, 2) image processing 


and, 3) all NEW BITONAL toolkit. Includes royalty-free | 
runtime, virtual memory management for unlimited | 


image size, free technical support, online help, sample 
programs with source code, over 40 image processing 


Ml SOFTWARE/SCIENTIFIC _ 
EXPERIMENTAL DATA FITTING 


SCIENTIST™ is the leader in experimental data | > 
| fitting. Fit combinations of user-defined algebraic | 
| and differential equations or Laplace transforms - | | 
also splines and interpolating functions. Includes | 
| 3D plotting and a scientific worksheet. Requires | 
| Windows. $395. Model libraries also available. 


MicroMath Scientific Software 
1-800-942-6284 Fax: (801) 943-0299 


Computer Telephony : 
Multi-Voice V4.0 and Multi-Fax V2.0 Toolkits give you the} — 


most powerful solution to integrate telephony to your ‘C’ 


applications.Unique design based on multi-tasking; DOS | 
| Extender; Supports most major voice and fax boards; 
Commented source code; Royalty free; Best value. | 


Also available: Windows based application generator. 


ITl SOFTWARE 


Tel: 514-835-3124 Fax: 514-835-4772 BBS: 514-835-5945 | 


Fax-On-Demand: 514-835-2216, E-mail: ggagnon@cam.org 


Check our home page: http://www.cam.org/~ggagnon 


[= _UNIX FOR PCS 
| Fs RELEASE 1.1 


32 bit Unix compatible OS for 386, 486, 586’s 


_ | Includes C, C++, Obj. C, Pascal, smalltalk, Perl.X11 R6, TCP/IP, 
| UUCP, PPP, Slip, NFS, VI, emacs, Openlook, plus much more. 
Supports: SCSI, IDE, ESDI, MFM, VGA, $3, CGA, CD-Rom, 
-| Soundblaster, full man pages, 600 pg. manual included. “Full 


Internet support” $59.95 on CD-ROM, $69.95 on disks, Dr. 


Linus Book $49.95. 


Linux Systems Labs, 49884 Miller Ct. Chesterfield, MI 48047 


(800) 954-2938, (810) 716-1700, fax (810) 716-1703 


"VIDEO CARDS 


[ WANTED | 


RASTEROP 1425 TC 24-BIT 
FRAMEBUFFER CARDS 


new or used 
Contact: Linda Greene 800-323-4449 


In Europe Contact: 
Doris Baschek 41-64-54 0154 


functions, and CMP, the virtually lossless image | | = 


compression format. 


.| Call today for FREE imaging application | 


built with LEADTOOLS 5! 


800-637-1835 


LEAD 
V TECHNOLOGIES 


900 Baxter Street_¢ Charlotte, NC 28204 704-332-5532 Fax: 704- ues 8161 


Inquiry 697. 
SOFTWARE/SCIENTIFIC_ 


| VIgx Si Scientific Desktop Publishing 7 


¢ Scalable Fonts * Font effects * Typeface customization i 


e Equations ¢ Tables * Graphics ¢ Foreign languages 
° Multi-lingual spell & hyphenation * IDE * On-line help 
| © Dos, Dos-32 and Windows versions * From $199 
“T EX of Tomorrow’—Notices of AMS, March 1991 
Call now fora FREE DEMO DISK 


MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 


Tel (718) 575-1816 Fax (718) 575-8038 - 


Inquiry 698. 


217-322-1111 


Full Access 14.4K 8/N/1 All Nodes 


_| Service is FREE *You Pay L.D. Charge | 


: Voice Help 1-217-322-1212 Bee 


THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


| Latest Windows and DOS Utils, Pgms, Source | > 
~ | Code, Lively CHAT, online games, Internet Access |e 

| and more and all FREE. Call from home or office | 

-| up to 14.4K and download for FREE. (n/8/1) 


217-792-3663 


Customer Service 415-281-4429 


pr ~—rgre pana . | 


rom time to time we make 

the BYTE subscriber list 

available to other com- 
panies whose products or 
services would be of interest to 
our readers. We take great care 
to screen these companies, 
choosing only those who are 
reputable. 


Furthermore, subscriber names 
are made available for direct 
mail purposes only; tele- 
marketing calls are strictly 
prohibited. 


Many BYTE subscribers ap- 
preciate this carefully managed 
program, and look forward to 
receiving information of interest 
to them via the mail. While we 
believe this information is of 


benefit to our subscribers, we 


firmly respect the wishes of any 


~ subscriber who does not want 


to receive promotional liter- 
ature. Should you wish to 
restrict the use of your name, 
please send your request 
(including your magazine 


mailing label, name, address, 


and subscription account 
number) to: 


BYTE Magazine 
Subscriber Services 
PO Box 555 


Hightstown, NJ 08520 


BYTE 


Because the Experts decide. 
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Bl: Your Coach 
io the Internet! 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special ‘internet’ conference and get 


fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through.telnet, read and reply to 


Usenet Newsgroups, access utilities 
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like finger and whois, and much more! 
BIX and the Internet together provide 


Give BIX a try with our new 5 for Free Offer! Join BIX the largest and most effective technical 


today and get 5 hours of evening and weekend access for free! ; ; 
resource for computing professionals. 
Take the rest of the calendar month to explore BIX, and then 


5 hours for Fr continue for our standard $13 monthly membership fee. And with over 600 local access 
Pp Further details and complete rate information are 
provided during registration. Using any communications numbers in the U.S., plus telnet access 
program, dial 1-800-695-4882. At the “logon” prompt enter bix. via the Internet, BIX makes it easy to 
Then at the “name?” prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order BlIXnav, our graphical 


interface for BIX, for easy point and click access. Details are available during registration. part of the top technical team! 


connect. Try BIX today through our 


special 5 for Free offer - and become 


Under the 5 for Free plan, daytime rates ($9/hr.) apply for access during prime time hours. The 5 for Free offer is valid for first-time members only. I f ¥ oO Lu Cc rs | H hh a Cc k j r 


Circle 450 on Inquiry Card. 
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THE DELL DIMENSION ium? aX Mult-oeee be ) 
A Pentium® Processor-based ¢ 4X Multi-session EIDE CD-ROM Drive 
XPS P120c. 120MHz System ¢ Sound Blaster 16 Sound Card 
Business Lease’: $133/Mo. e Altec Lansing ACS-5 Speakers 
¢MS® Office 4.3, MS Bookshelf, 
e Updated Pentium Chip Visio Express for MS Office 
¢ Mini Tower Model © 3.5" Diskette Drive 
¢ 16MB EDO Memory ¢ Spacesaver Keyboard/Mouse 
¢ 1GB Enhanced IDE Hard Drive (10ms) ¢ MS-DOS® 6.2/Microsoft® 
¢512KB Pipeline Burst SRAM Cache Windows®3.1/ 30 Days Free Support 
¢ 17LS Monitor (17" CRT, NI) Order Code #500080 | 





ry 


The Dell Dimension XPS P120c combines a 120MHz Pentium TO ORDER, CALL NOW. 
— chip with a 512k pipeline burst SRAM cache for spine-tingling 800-433-3498 


SRAM CACHE will h V T CT C 
7 1 
es sis, throughput Yes, cybernauts around the globe ave speed and Mon-Fri 7am-9pm CT Sat l0am-6pm CT * Sun pm-Spm CT 


video performance rarely seen by beings in this vector. Which means desktop In Canada¥ Call 800-668-3021 
http://www.us.dell.com/ 


publishing, multimedia projects, database creation, spreadsheets, even code creating are er 


endeavors get done way fast. So just give the boss some bigwig mumbo-jumbo about 


enhanced Q3 profit margins or something. And then procure one, fellow traveler. 





R. COSTS LESS. 
<R AT BOT TOM. 





| XPS P100c WORKSTATION _ | P100c WORKSTATION 


Dell Dimension XPS P100c 


A Pentium Processor-based 
100MHz System 


e Updated Pentium Chip 

e Mini Tower Model 

¢ 16MB EDO Memory 

e 1GB EIDE Hard Drive (10ms) 

e 256KB Writeback Cache 

¢ 15LS Monitor (15" CRT, NI) 

¢ 64-Bit PC] 1MB DRAM Video Card 

e 4X Multi-session EIDE CD-ROM Drive 

e Sound Blaster 16 Sound Card 

e Altec Lansing ACS-31 Speakers 

e 3.5" Diskette Drive 

e Spacesaver Keyboard/Mouse 

¢ MS-DOS 6.2/Microsoft Windows 3.1/ 
30 Days Free Support 


S2749 


Business Lease: $102/Mo. 


Order Code #500093 


466D WORKSTATION 


Dell Dimension 466D 
IntelDX2™ 66MHz System 


¢ 8MB RAM 

¢ 365MB Hard Drive (12ms) 

e 15LS Monitor (15" CRT, Ni) 

e Accelerated Local Bus Video 
with 1MB DRAM 

e 3.5" Diskette Drive 

e Spacesaver Keyboard/Mouse 

e MS-DOS 6.2/Microsoft Windows 3.1/ 
30 Days Free Support 

*%Aadd a 14.4 Fax/Modem for only 
$99 more. 


XPS P100c WORKSTATION | 
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$1299 


Business Lease: $48/Mo. 
Order Code #400052 





100MHz ONLY | 100MHz ONLY $3299 | 








Dell Latitude XP 


IntelDX4 100MHz System 


e 9.5" Dual Scan Color 

¢ 8MB RAM (36MB Max RAM) 

¢ 340MB Removable Hard Drive 
(810MB Max) 

¢ Smart Lithium lon Battery with 
Advanced Power Management 

¢ 32-bit Local Bus Video, 
1MB Video RAM 

e 5.9 Pounds 

e 3-year Warranty* 

e 30-day Money-back Guarantee* 

e Expansion Options Available 


$3299 


Business Lease: $122/Mo. 


Order Code #600025 


ACTIVE MATRIX 100MHz 


Dell Latitude XP 
IntelDX4 100MHz System 


e 9.5" Active Matrix Color 

¢ 8MB RAM (36MB Max RAM) 

e 340MB Removable Hard Drive 
(810MB Max) 

¢ Smart Lithium lon Battery with 
Advanced Power Management 

e 32-bit Local Bus Video, 
1MB Video RAM 

¢ 6.1 Pounds 

e 3-year Warranty 

e 30-day Money-back Guarantee 

e Expansion Options Available 


$4199 


Business Lease: $151/Mo. 
Order Code #600012 
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Dell Latitude™ 


IntelDX4 75MHz System 


¢ 9.5" Dual Scan Color 

¢ 4MB RAM (20MB Max RAM) 

¢ 260MB Upgradeable Hard Drive 
(524MB Max) 

¢ $99 more for 2nd NiMH Battery 
(Slides into floppy drive to achieve 
extended battery life) 

e 32-bit Local Bus Video, 
1MB Video RAM 

e 6 Pounds 

e 1-year Warranty* 

e 30-day Money-back Guarantee 


$1999 


Business Lease: $74/Mo. 
Order Code #600035 


NEW 75MHz POWER 


Dell Latitude 
IntelDX4 75MHz System 


e 9.5" Dual Scan Color 

¢ 8MB RAM (20MB Max RAM} 

¢ 524MB Upgradeable Hard Drive 

e $99 more for 2nd NiMH Battery 
(Slides into floppy drive to achieve 
extended battery life) 

e 32-bit Local Bus Video, 
1MB Video RAM 

e 6 Pounds 

e 1-year Warranty 

e 30-day Money-back Guarantee 





$2499 


Business Lease: $92/Mo. 
Order Code #600042 


Dell is a $3.5 billion company 
and is a member of the 
FORTUNE GLOBAL 500™ 
As a global company, we’ve 
sold over 3 million systems 

in over 120 countries. And 
80% of the FORTUNE 500° 
and 50% of the FORTUNE 
GLOBAL 500 companies have 
done business with Dell. 


For $199, Dell’s SelectCare™ 
program offers you 3-year, 
on-site service on all Dell 
Dimension desktops. That’s 3 
full years of next-business-day, 
at-your-desk, parts-and-labor 
(monitor, mouse and keyboard 


included) service... guaranteed. 


100% money-back guarantee. 
If you're not fully satisfied, 
return within 30 days for a full 
refund of purchase price. 


Dell’s U.S. and European 
factories have both earned 
the ISO 9002 registration, 
ensuring consistent quality. 


800-433-2973 


Mon-Fri 7am-9pm CT ¢ Sat 10am-6pm CT 
Sun 12pm-5pm CT 


In Canada® Call 800-668-3021 
In Puerto Rico* Call 800-805-8030 
(In Spanish and English) 


http://www.us.dell.com/ 


| Keycode #01021 | | Keycode #01021 | 1021 
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94. tFor a complete copy of our Guarantees or Limited Warranties, please write Dell Computer Corp., 2214 W. Braker Lane, Building 3, Austin, TX 78758. 4On-site service provided by BancTec Service Corp. On- 
without notice. The Intel Inside logo and Pentium are registered trademarks and IntelD'X2 and IntelD'X4 are trademarks of Intel Corporation. MS-DOS, MS, Windows and Microsoft are registered trademarks of 
tric Image, Inc. ©1995 Dell Computer Corporation. All rights reserved. 








